oo

oo od

20130 70 180,2014 0 11 0 29 O

(000000000 00ODOC0OCOO00000D0DDOOOOO00OOoDOoOoDooOoOOoOOo
O0000oooo)

gbobobuoooobbbuogo20bbboogobon
goooobobbbbobobbbddddddoooooooooobboboboboboboboo
sudobboggobbodn

(00) (Vz e X) (Ve X)OOO (Ve,y € X) 0OODDOO0000O0000 (Vo € X)
(VyeX)(VzeX)O (Va,y,2€ X) 00000V OODOOO0 3000000000000

1 0000

011 (RO0ODODOO0O) Ve,yeROODOOD2x<yOOOODDOOOODOOOOOOO

012 (0000) ADODODOOOOOOVe,d e AD00 a=4d 000000000000
U00Om

0 1.3(0000)00 ADDO0OO 24=Pow(A) 020 B,COO0O0OBCcCOOOOO
0000000000 m

014 (00) 20000 @, b600000b=ne 000000 nO000000O0O0ObLO a0
0000000000 «0 00000000000 b00000000000O Z0O 20 a,
bOOOOOe|bDOOO0ODODOOOOOOOOOOOD m

000000000000 XO00O00 20 2,2’ 00002z~ 00000000000
O00000~0 XO0O0OOO0O00O (binary relation) 00000000

01100 <O ROOODO 1200 =0 A00O0O0O 1300 cO 24=Pow(A) 00O
Ooooo0o0oo

00 1.1 (0000000000000000) 000000 XO00O0OoooooOX xX
00000 ROODOOODOOO0Ooooooood RCXXXDDDDDD:CNng'(CC,y)GR
00000 (@0000000000)X 000000 ~000000(x,y) e ROODOO 2Ry
gooooood:

r~y & (r,y) eR < zRuy.
00 ROOUODUOO ~O0OOOOOOO
000 X ={a,b,c} (a, b, c0000000000), R={(a,a),(b,b),(c,c),(b,c),(c,b)}
googo

aRa, DRb, cRc¢, bRc¢, cRD

000000000 (D00 eRL)ODDOCOODOOO m



2 oo

\
00 2.1 (0000) 000000 XOOOOOO ~000 (1), (2),(3) 0000000
~0 XO0O0O000O0O (equivalence relation) 00 OO

(1) Ve e XOOO z~2z. 0000, reflexivityd
(2) Ve,y e X OOO z~y=y~z. 0000, symmetryd]

(3) Va,y,€e X OO0 2~y 00 y~z=x~z 0000, transitivityd

r~y 0000z 0 yUO0D0OO0O0O0O02z0 yOODOOOOOODOOO y

gb 22 1000000000000000000O000O0O000 2000000000000
oogd

023 (0000000 (D00000O)) 00020 abeAl00 a~b0000000
O0~0 A0D0O0O00OO0O0OOE

024 (0000 (DO0O00O0O0O0O)) 00000000000 =000000000 m

0000000000000000000000000000000000000 (000
0o)yooo

025 (00000) 2000000 AO BOOO A% B (Ais congruent to B, A 00O
0000000000000 BO ‘0000 000OO0OOODOOODODODODODO(OOOOO
O0b0o00Oobo0ooO0ob0o0obOo0ooO0boob00 A=pO00b0OO0bOoOoboOoDOO
00000 A=2BO0O0O0O0O0OOOO)m

026 (00000)2000000 A0 BOOO A~ B (Aissimilarto B,A00O0O0O0
OO0 (00,00)000000000000000O0 BO “0000O0”)0DD0DOOOO0O
000000000000 000ooo0o0ooooo0ooooooooooDOoOO AD BO
O00000000000000000 A~BO AlBOOOODOCODOOO) m

027 (000 n0000000)n000000000O00O0OOO0 ZODODOOOO ~0O
gboboboogoon

a,beZ0000a~b ¥ a—b0n0O00O.

a~b00000 a=b (modn) 000000 b0 nO0000000000 (aand b are
congruent modulo n, a is congruent to b modulo n)J 00 0000000e O b0 n OO0
0000000000 O0000oo0 a~b.
00 ~0000oo3nouooooooooo
OO0 VeeZUOOUOUOOa—-—a=0-n,0€zZ000 a~a. OOOOOOOOODOOO
a~b00000(3j€Z)a—b=jn. 0000 b—a=(—jn, —j€Z00000 b~a.
gooooooooood
a~bb~cO000000@3)) €Z) a-b=jnb—c=jn 0000 a—c=
(a—b)+(b—c)=(j+j)n j+7€Z000 a~e. 000000000000 m
a=b(modn),c=d (modn) 000000

a+c=b+d (modn), ac=bd (mod n)
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00000000 (3kleZ)a—b=kmn,c—d=¢mOO000

(a+c)—(b+d)=(a—b)+ (c—d)=(k+)m,
ac —bd = ac — bc +bc — bd = (a — b)c + b(c — d) = kme + blm = (kc + bl)m,
k+0e€Z, kct+blelZ

godddid m

O00: TeXO0OO (modn) 0 \pmod n 000000

ooooao

028 (000) 10=1(mod9) 000000000 nOO0O0O0O010"=1 (mod)9).

123456789 = 1 x 108 +2 x 10" +3 x 10° +4 x 10° +5 x 10* +6 x 10°> +7 x 10> +8 x 10+ 9
=1x14+2x14+3Xx1+4x14+5x1+6x14+7x1+8x14+9
=1+2+3+4+54+6+7+84+9=(1+8)+2+T7)+B+6)+(4+5) +9
=04+0+0+0+0=0 (mod)9).

0000 123456789 0 9 0D UOU0DDO0ODLOO0ODO0O0O 987654321 0 90 00D O0O
(0000000000000 O0)D(Coo0oooooooooooYUUooooooo
O00000000oooooooCoco0dd) m

029 “000”00000002r0000000000000000000000000
O0z,yeROOODO

c~y & (In€Z) x —y = 2nm.

000 ROODOOOOODOOObOOoOobOOobDDbD2y0O00Ob0OO0ObDOODOd

0on —Wwﬁ,%w%. 00 2~y 000 cosx = cosy, sinx = siny, e =¢e¥. m

021000 f: X »YOOOOOOOOOz~ys f(z)=f(y) 000 ~O0000000
~0 XOO0oooooooo
00 VYeeXOODOOf(z)=f(z) 00 z~a.

7,y € X 0OOODz~y000000000 f(z)=f(y) 000000 f(y) = f(z) OO
O0y~z 0O00O0OOO0OOOOO0O

ry,ze XO0ODOOOz~y 00 y~20000f(x)=f(y) OO fly)=f(z) 0000
00 f(x)=f(z). 000 z~2 00000000000 Om

U1 ddbbodbbogobbdr~yddbbU00Oy~z. DOOO0DDOOO0ODO0OO 2~
gbouodgboogbboobuodboobbobboobuoomoobobboobobobn



3 Uuuoogon

00 3.1 (000) ~000 XO0OOOOOOOOOzeXOOODO
Clx)={yeX|y~uz}

0 20 (000)000 (the equivalence class to which x belongs, the equivalence class of
z) 0000

00000000002 00000 ~0000O000OO0 (the equivalence class of x with
respect to the equivalence relation ~)0z 0 ~ 000 (the ~ equivalence class of z) O O
Oo0o00000

C(z) 0000 [2]0 2. 000000000
- J
C(x) 0 X0O0DO0OO0OOOO (C(z) C X, C(z) € 2%)0

0 3.2@300000000000O0O0O00O0O0O0) (DODODDODODODODODOODODODOOODOOO
000)Z000000 ~Oa~bsa=b(mod3)000000080C0)={3m|meZ} (3
00000),C(1)={3m+1|meZ}(300001000000),C2)={3m+2|meZ}
(300002000000), CB3)=C0), Cd)=C(1), 0000 C(-1) = C(2), C(-2) =
C(1) (C(z)0 z0000300000000000000000). 00000000000
C(0),C(1),C(2) 030000000 m

0 3.3 (0000000)000000000000000000000000000000
00 (0000000)0000000000000000A0000BO000000000
0000000 ABOOOOOABOOOOX O0000000000000000X 000
000 ~ 0

AB~CD % «“ABoooooooocpoooo”

gobbbbbO~00obbbbbbuooooobbobbuouoooooobboboobo
o000 m

\
0b 34 XO0OODOO~D0O XOODOOODOODOO

(1) Ve € X 0ODOO0OOzeCz). (00D Clx)£00D00D0)
(2) Ve,y e X OOOOODOD 30000000D00O0ODOO
(i) z ~y.

(ii) C(z) = C(y).
(iii) C(z) N C(y) # 0.

(3) Ve,y e XO0ODODODODOO 3000000000000
(i) =4y

(ii) Clz) # C(y)-
(i) C(z)NC(y) = 0.

00 O000Ve,yeXOOOOOyeC@) ey~z00000000



(1) 000 z~200 x € C(x).

2) ()= (i) 0000r~y000000C(x)CC(y) 000002€C(z)0000 2~ x,
000 2~y 00 2~y 000 2€C(y). 000 Cz)CcC(y). 000000 y~a0O
000000 (000000000)C(y)cC(z). 000 C(z)=C(y).

(i) = (i) D0 O0O0C(x) =C(y) 000000 O0C(x) =C(z)NC(y). (1) 00 x € C(x)
000000 xeC(z)NC(y). 00O C(z)NC(y) # 0.

(i) = () 0000C@)NCy) #P0000000z2€Clx)NC(y) 000000000
0:~200 2~y0000(00000000000)z~y.

(3) 000 (2)0000000 m

00 35 (0000,00)00 XO0OOOOO ~000 A
X =[],
0o
(Vo € X)(Vy € X) (Clz) =C(y)) vV (C(z)NC(y) =0)
goooon y

0000000 X 000OO0OOOO0OO000000000000000000000000

00z 0000000 yO0OOOOOO0O00 ¢ 0000C(x) = Cy), Cx) # CW),

Cx)NCy)=p0000000

00 V¥reXOOOOOC()cXOODO0O00O(|JC(x)cX. 000ve'eX 00000
rzeX

¢ €C(x)000000x €| JC). 000 Xc | ).

rzeX zeX

00000000000 (C(x)=Cy) 000 C@) £C)000000 (3)0 (i) < (i)
0000C(z)#Cy) < Clx)NC(y) # 0. m

-
00 3.6 (000) 00 XOOXOO0OOOO ~000000000O00O00O0O0
X/w={C(z) |z € X}

0 XO~000000 (the quotient set of X by ~) 0000
DzeXOC)eX/.00000000000000

¢ X =X/, qx)=Cx) (ze€X)

0000 (quotient map) 0000000 OO (canonical surjection) 0000¢ 0O X/ O
O OO0OO0O0O0O (the canonical projection map to X/.) OO OO0 O00000O0ODOOO
CeX/.00000C=C(x)0000000 =20 CcOOOO (a representative of

c)oooo
N J

V:e XO00OOOOC(x)cXOOOO C(x)€2X000000X/.c2X0000

CcOd0b0bO00O00000000000DO000O0DOO00O0DOOO00DO0DODOOOoOoOacC =
Cx) 00000000020 COODOO0OOOOOO(ODDOOOOOO)OODOOO the repre-
sentative 0 [ 0 O a representative U O OO0 O OO0O




0 3.7(00000) X=201400000000000010000000 0000200
00000007 00 TK.OOKS. OO..0000“0”00 T.T.00TF.00..0
O000z~y0 20 y0OOODOOOOODOOOOO~0 XO0OO0OODOOOOOO
C(TK.O)=C(KS.0),C(T.T.0)=C(T.F.0)0000 XO0O0O0O0O0O0O0000o0o0o
100200000000000000000000000000000000000000
000000TF.0000000000002000000000000

10 #£20, 10Nn20 =0, 10U20 =X

X/.={10,20}. m

0000000000000 00D00o00000oDoo0oo0oD (DODoODoROOODOODOO
O00000..)00000000000000000O0O00000ODO0O00D0OOO00O0
gboobooogn

038 (n00000000)n0000000D0ZOOODOOO a~vbsa—-00 nO0
0,00000Z0 ~0000000 Z/n000000 «0000000 C(a)0O [a] 00
00 00n00000000 (residue class modulon) 00000000

Z/n = {0}, [1], -, [n — 1]}

O000Z/n0 nO00000000 (complete residue system) 000 00n 0000000
OO0 (residue class ring modulo n) OO0 00O
UbobbOrn=30000000000

/3 = {0}, [1], [2]},

[O]:{.%’EZ‘.CENO}:{a]’jEZ}:{7—67—370,3,6,}7
[1]:{$€Z|LEN1}:{3]—|—1‘jEZ}:{,—5,—271,4,77},
2l={ee€Zlxz~1}={3j+2]jeZ}={-,-4,-1,2538, -}

000 Z/n 000020 A BOODOO0OOOOOD ¢, b0000 (MO0 A = [d],
B=[000000 a,b)O

e 00 A+ B:=[a+b,
e 00O A-B:=|ab|

D00000A BOOOD A=[a, B=[]000 ¢, b00000 (0000)00000
0000e+8 0 [ 0000000000000000000000000000000
0D0000000000000MMA+B, A-B0O welldefined 0000000000000
0oo

(0000) A=[d =[], B=[=[F]000000

la+0b]=[d +V], [ab] =[aD]
OO000000a—d =in, b—0 = jn 0000
(a+0b)—(a+V) = (i+j)n,

gd
ab—d't =(a—ad)+d(b-0V)=1ibn+djn=(ib+dj)n
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O0000Oa+b~d +V,ab~d't'. 000 [a+b] = [a + V], [ab] = [a'V]. =
Z/3000

O]+ 0] =[0], [0+ [1] =[]+ [0] =[], [0]+[2] = [2] +[0] = [2],
W +0] =02, [+ 2= 2]+ [1]=[0],
2] + 2] = [1]

Z/n000000000000CCCOO00000000OD0OO0RnO00000O0O0O0 [0]
0000000000o00o0o0o0oU0zZ/~,000000

OO0 39p0000 mO pUOO0DO0ODOODOODOO Em+4ép=1000000
k¢eOOODOOO(@MOOOOOmOp0000000000ODDOODOO)

0o zZ/p0p0O0O 0], [m],[2m],---,[(p-1)m] 00O00000O00O0000O00O0O0O
000000000000 0<i<j<p-100001[ml=[m 000000000
(j—i)m=kpOD0O0 kezZODODOOOOj—di€{l,....,p—1}0 mOOO0 pOO0O
O0O000000000

00000 [km]=[1)000 k(1<k<p-1)0000000000 km—10 pO0O0O
00000 km+6p=10000/¢cZ000000m

00 3.10 (1) pO000000000p0 mOOO0000000000 100000 0km+lp =1
000000%!000000(0000)000000000000000000000
00000000000000000AO0O0O0O0OOOOOOOOOOOOOOOOO0
00000000 mO pO00000mO p000000 dO km+6p=d000000
k(0000000000 0Mathemaitca 0000000000000 0 ExtendedGCD (]
0000000 00ExtendedGCDIm,p]l 00000mDO pO0O0O0dO km+lp=d0
00000 k¢O0{d, {k, ¢} 000000000000

(2) 0000000 p0OO0O0000 Z/p0 [0]0000000 [m] O [k[m)=[1]0000
0 [x0000000000000000000 [0)0000000000000000
000000000 (feld) 00000000 Z/p 0000000000 m

02 z/50 (00000 [1,[2,[3,[4000000000000000000

oooon

01000 O0b0O00b0oobodobd bbbtz ~yUdOoOO0OyO000OO0OO0DODODOO
ooogooboooboooboobboon Xoooooo z,yd0b00x ~y OO
obobodobooboboboobdodb ~0bobboboobobobobooboobo
0000000 X ={a,b} 000000 ~0b~b0000000000 (aa,adbd,
b4a) 0000000000000 0O0O0OOOOOOOOOODOO0O0O00 m
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