FHERIR

H:H s
201347 H 18 H, 202246 H 8 H

(FMEBIER & &, a2 &z TR, ERAL, 77 A3 LCEmT 5 72D DB
PefATH %, )

COXHEONRZHERT 2D 2 OHEEPDLETH 5,

COHiDIFHEDRMI DN — a VIR 2 BT K 5, BARHRRRIUERE R 0 TRESE
3] DTFAMELSHEICLT,

(FIH) (Vo € X) (Vy € X) 2% (Vo,ye X) EFHLZEDH D, FKICL T (Vo € X)
Vye X) (Vze€X) & (Vo,y,z€ X) EBFHL, VOrbHIZ I THRROEBIEZITR D,

1 ZIREf%k

Bl 1.1 (R EDIEFRR) (EED o,y cRICNL, 2 <y THEILEI D, EE-T13,

Bl 1.2 (HBFBER) A Z2HEALTHLE EED a,d e AITNL a=d THEDLE) D, &
FoTw3, m

Bl 1.3 (BEEFR) £45 A DRIES 24 = Pow(A) DIEED 2L B,C IKNL, BC C TH
ZMEI P, EEHTWVS, m

Bl 1.4 (BBR) 2 2OFER a, b 1T LT, b=na 27 THEY n DEHETEEEZ, biFa D
EHTHZ, HBVIF ald b DR THZ L0\, a|b TET, BREKDES Z D270 a,
bIZXHLT, a|bTHEZLEID, EE-oTWVW5, m

ZDEHIT, BTHRVELS X OEEDO2TG o,/ WL, 2 ~2' THEIZDEIDPEE ST
W3 EZE, ~ 1 X EOZIARR (binary relation) TH 5, £ 9,

Hl1.1 TlE < ER Lo, Hl1.2 Tld =13 A Lo, #l1.3 TiE C IF 24 = Pow(A4) LD,
“IHBIRTH %,

KK 1.5 (CHBROESDEREZAWVWLER) ETHhVEA X Lo THBEREIF, X x X
DHFEGRDOILETHD, LEXRT 2, MEPICRCXxX 32L& o~y (z,y)eR
E95E, (ETHHLAEKRTD) X LOZTHRER ~ M5 615, (v,y)) e RDIL%Z 2 Ry
ERTLAELD 5.

r~y & (r,y) R < zRuy.
BARZZHBER ~ D77 7 LIRS,
BlZ1E X = {a,b,c} (a, b, c 1FEDZDHMHEL2S), R = {(a,a),(b,b),(c,c),(b,c),(c,b)}
i RSN

aRa, DRb, cRc, bRc, cRD

PO, il (1212 a Rb) 2IRD 720,
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2 [RMERER

4 N
E& 2.1 (FMERBER) EThwES X EoIEHBG ~ 252RD (1), (2), (3) 2ALT L &,
~ %Z X LORMER#R (equivalence relation) & WS,

(1) Vz e X IZWL o~ z. (B, reflexivity)
(2) Vo, y e X ITNL 2~y =y~ o FREE, symmetry)

B) Vo,y,ze X TN L o~y D y~z=12~ 2. (HERZAR, transitivity)

way DEE, 2z Ly ZFAETHS, 2 13y ICFHAETHS, 9, )

ER 2.2 1 DOEA EICHEBDFMEBRBFAEL ) 5. KD 2 D DO 7 [FERI (R A3 &
AN

Bl 2.3 (HEARERER (e THRIE)) EE0 27 abe AL anb LEDDE. C
D ~lF A LEOFHEEBIRTH S, =

Bl 2.4 (BEFBFR (BRETERE)) EEOEA LTHERMR = ZFRMERMEFRTHZ, =

B TIRIERE IS  DRMERIRYES T 505, 2 2 TR D D 2w o2 (v
L?) %3,

Bl 2.5 (RFEEDER) 2 2D VHIKIE A & B 86 A=~ B (A is congruent to B, A Z{T
BE) - [Alfis - R L2 LT B I “BHRoN”) &) BRIZFEERRTH 5, (KIEDOERE
ZRYTFLT IS HAERED 2 T HADPEEYTIE A= B LHCOPEETT D, Heih
XALETIZ A= B EECDEZ)ITY ) m

Bl 2.6 (RFZDEE) 2 >DVHIKIE A & B ML A ~ B (A is similar to B, A Z 27—
Y7 (BER, M) - AT - [BlEE - IR L A L LT B IC “HAGNY) &) BRI EE
BIfRTH %, (MEOHLZ R § R T ITIFIHAEREED 2 T, HADERE Y TIE A B &
EL O TTH, HEUETIE A~ BRAIB LHLSDEZHTT, )m

Bl 2.7 (BRAE n ZEEUVLTER) n BAAEKL T2, Blehkofs 7 LoFRERR ~ 2
RDEIITED D,

def.

a,beZIZHNL, a~b a—>blxn DFEE

a~bIFLIELIEFa=b (modn) EFHPN, a & bld n ZiEE LTHRITH S (a and b are
congruent modulo n, a is congruent to b modulo n), &9, EIT BT, a & bld n THlI-
TeRODBPFELVWEE, ZDLEICRY a~b.

D ~ DAMERERD 3Kz AT 2 L 2RT,
EE VaeZ 2L T, a—a=0-n,0€Z %DT a~a PIIJKGFHEDILD 7O,

a~b &95E, (FGEZ)a-b=jn. TODEEb—a=(—jn,—j €L THHHNH b~ a.
W ZASRFRERDSER D V2D,

an~bb~cDROED, (T4, €Z)a—b=jn,b—c=jn TDLE a—c=
(a=b)+0b—c)=G+j)nJj+J €L DT ar~c WAIHBHEDKD 2D, =

a=b (modn),c=d (modn) £95%&E,

a+c=b+d (modn), ac=bd (mod n)
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DR DD, EBE Bk, l€Z)a—b=km,c—d=I(m &5,

(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

THEHN5, m
GHAGER: TpX TlX. (mod n) Z \pmod n & AJTT %,

W2B(E¥%)mzﬂ(mmg)?%%#%\Qﬁ@b@ﬁﬁbf\wnzlmmd%

123456789 = 1 x 10542 x 10" +3 x 10° +4 x 10° +5 x 10* +6 x 10*> +7 x 10> +8 x 10+ 9
=1x14+2x14+3x1+4x14+5x1+6x14+7x1+8x14+9
=1+2+3+4+54+6+7+8+9=(1+8)+2+7)+(3+6)+(4+5)+9
=04+0+0+0+0=0 (mod)9).

D6 123456789 X 9 DIEFETH 5 Z L300 H 5%, [FIERIC 987654321 B 9 DFFHTH %
BTF% £ ANBATORALE), BEoz 0N, SRz 9 tH-724a0 Z23HE LT
Higd 22T META2ILDH>7 (a=b%51Fa=b (mod 9) DIFT), 9 THI>7R
D 2RO BITIE, BHOETZREIT LD, ZOREICIVBIN 6, BRETIEL WV, 2D
BEE 2 BB LS (5 L), =

Bl 2.9 “—fikfy? #EZ-EE, 2r DEBGEIHES bDIZE RT3 00MEF] 7% 2 235
5, z,y ERIZXHL T

z~y & (Ine€Z) x —y=2nn.

DR _EOFMEBIfRIZZR 2 Z & DK, #2.7 LMKk D THEIKET 5,

PIZIE —m~m, 2 Fhex~vy 5513 cosz = cosy, sinz =siny, € =cV. W

Bl 210 BB f: X Y DBE2oNLE o~ys fa)=fy) ITED ~ZEDL, 2D
~ 13 X LORERERTS %,
BEEA Ve e X TR LT, f(z)=f(z) £V z~2x.

r,y € X ICHLT, 2~y BIRVILDET S, f(z)=fly) THEH5. fy) = flz) BD
T, oy ~x. WZATHFREDIR D 7O,

2,9,z E X WINLT, 2~y D y~2z &5, flo)=fly) 222 fly) = f(z) TDHH»
5. fz)=f(2). ATz~ z. DZAIHEBHDELD IO, =

1 H2 A0 TR HIUL, 2~y ETEHLE, y~a ZITHBFZHVI L o ~0
DEpNDG, 1206 AERROER CIINFBITRIIRTTH 5,1 LB, IELWIEA ) »?



3 REREBRS

-
£ 3.1 (FEE) ~ 2446 X FoRMERERE T2, 2e X ITxfLT

Clz) ={yeX|y~ua}

Z x @ (J&7 %) FMEE (the equivalence class to which = belongs, the equivalence class of
r) LS,

FEEIfR 2 BIR L T, x DFRERIR ~ (220 T DFHfESE (the equivalence class of x with
respect to the equivalence relation ~), x @ ~ [FAfEdH (the ~ equivalence class of x) & M
SZLbLdH B,

Cz) DI L% [1] ® [2]. TETIELHL,
\ J

C(z) 13 X OEIEATHS (Clx) C X, C(z) € 2X),

Bl 3.2 BZEELTEREWSRERFRODREIERE) (BTboLtEbA P INE. k-
%) Z LOFEBIR ~ % a~b<a=b (mod 3) TEDS LE, C0)={3m|mecZ} (3
DREBEE), C(1) ={3m+1|meZ} (B3TH>TIRIEDEIK), C(2) = {3m+2|m e Z}
(3 TH->T2RZ2EDEN), C(3) = C(0), C4) = C(1), HHIANIZ C(-1) = C(2), C(-2) =
C(1) (C(z) 13 2 LDEVPIDFEHTH DM EEZEZSL LR, SFH, HEL 2 FMEHEIE
C(0), C(1), C(2) ®32EITH?, m

Bl 3.3 (EEDAY hL) Fifii EOBSDH 2 L&, Ebooliis TR, LR, b )
(TR ETER) ERFIL 2 b DR EEES E VI, A ZIE, B 2R LT 2 HE
N THIES AB) LW, AR LT, X 2PHEOERGSOEKE LT, X Lo
R ~ %

AB~CD % AB #EBEIT2 L CD IcHk 2

TEDEE, ~ IZMAEBIRICZR 2, 2 OFRERIRICEE S 2 FEEHD 2 &L 2 FHoRIZ ML E
FESS, m
EREEE D BB (BAHEIR) 226

AEFRTIIEE, HEEIORESITEE S, ZOMEZMEICLLWT, W ERE
ST TELELEZNRTINILE VT,




/%ﬁEE 3.4 X FHELST, ~ 13 X LoFRERERET S,
(1) Vze X WL T, z€C(x). (@RI C(x)#0D TH5, )
(2) Vz,y € X I LT, XD 3FMHIFAVICFHMETSH 5,
(i) z ~ .

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

(3) Vz,y € X 1IN LT, XD 3EMHFIFAVICFHMETSH 5,
(i) = £ y.

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

BEEA 9. Vo,y e X ITXWL T, yelx) &y~ ZIHERELTEL,
(1) Kz ~x XD 2 e C(x).

(2) (i) = (i) 2T, 2~y LIRET S, Clx) CCy) ZRZI, 2€C(x) LTHUL 2 ~
Nt x~y kD z~y WAIZ 2€C(y). £ TCO() COy). HRICKD y~a D
JRONEODT(F-7 K FARRICLT) Cy) C Cx). &> T C(x) =Cly).

(ii) = (iii) 228 F, C(z) =C(y) ERET S &, Clz)=C(x)NC(y). (1) &b C(z) #0
THEDH, Clx)NCly) # 0.

(i) = (i) 229, Cla)NCy) #0 LIRET B L. 2z € Cla)NCly) 27T = DAL
T5, SOLE 2~z DD 2oy BOT, (N EHEBHZ VT 2~ y.

(3) Z#UF (2) DXNHETH S, =

e N

e 3.5 (FRES T, 38al) £4 X LoFERIfR ~ 1Tkt L

X =),
rzeX
F7-
(Vz e X)(Vy € X) (Cz)=C(y)) vV (C(x)NC(y) =0)

N AVRYASN

_ )

PECIE, B X 208 LM ERETAZE, £ 7 RAFRELCKREITH S EIZES K
W, x ERICZ7 7RI y 3D, EHITZTARIT Yy BHY., Cx) = Cly), Cx) # C),
Clx)NCy) =0 LFHLTEL,

BB Vo e X ICRLT, Cla) C X THB056, | Cz) c X. —H, Vo' e X IS LT,

rzeX
¥ eC) Thas, e | C) waik X c ).
zeX reX

Bz, FTHS I T(Cx) = Cly) £71F Ox) # Cly))s T, HifrE (3) D (i) < (iii)
IZED, C(@) #Cy) & C2)NCy) =0.m



EE 3.6 (BER) £46 X L. X LoOFMEMR ~ 23H 5 & &, FEE2EOE
X/ ={C(z) |z € X}

Z X D~ 2K 5EE (the quotient set of X by ~) & WL,
HFreXITC(x)e X/ 2RI EEILTEE LEHR

¢ X=X/, q)=Cx) (xreX)

ZEBR (quotient map) & % W IFIEEEMNEET (canonical surjection) EMES, ¢ 2 X/
D BEEMHFF (the canonical projection map to X/.) EFFO, 7 ¢HFLS I EHE WV,
CeX/ ITNLT, C=Cx) Z2HkdT L)% z 2 C DIHRERIT (a representative of
C) LIER,
\_ /
Vee X 1T LT, Cla)c X T7%bb Cr)e2X THH206, X/ .C2X THA,
Co "MEIt) v &) &, MPRGE =27 Y AZ2EL 2 AP0 Ltk wd, C =
C(z) AW T %61, z & C DRFITEMENS (FMITHHED L), HEETIE the repre-
sentative T7 { T a representative ThH 5 Z L ITHE,

Bl 3.7 (VFRGV) X = 2014 SFEEINERLEBREFIAR L FAERBOES LT 5, 200)
D ->T, “1H” 12 TK. B, KS. &, 205, “22fl” 12k T.T.H/, T.F. &,
W3, s~y % atyZACHIIETSIEEERT S, = L@H{ﬁﬁé{;ﬁf%%o
C(TK.E)=CEKS. &), C(T.T.E)=C(TF.E) it bic X @%/\ﬁ%}f‘&)%o zhzn
LA, 2L E V) HRi OV T w3, HEZHET AICE, ETORVLLET 254E%2—A
ENIFRW, TF. EOFET 2MEE 2R, 2ozt Ths 003,

1#£2M, 1f#n2f =0 1#HUu2=X.
X/o={1#,271}. m

ROBNZ, ZOHIEEIGH LEETH 27217 Th < REGR (BE. B RINEE, ZIoR,
PRIMZEH], ) 2 TH - THIORBRZES . &) IERICEARN D EE L BIEOH &
LTHHETH S,

Bl 3.8 (n ZEETBRIRR) n ZHRKLET S, Z LOFEERER a ~ b < a—b 1Z n OfF
B, 2EZX5, 2D ~IZX2WEAZ Z/n EERT, $72 a DIET BAMEE Ca) % [a] EF
T, [a] Z. n 2L T HRIRE (residue class modulo n) &9, TDEZE

ThHb, Z/n & n 2L T 2FRFR (complete residue system) &b %\ ik, n 2k L T 2R

JHER (residue class ring modulo n) &9,
BAAIZ, n=3 DEHEZENTHDS L

z/3 = {[0], [1], [21},
0 ={z€Z|x~0}={3j|jeZ}={"-,-6,-3,0,3,6,---},
={re€eZ|a~1}={3j+1|jeZ}={",-5, —2,1,4,7~~}
2={r€Z|x~1}={3j+2|j€Z}={" —1,2,5,8,--- }.
5 Z/n DIERED2TG A BICHL, ZNZNRETC a, b Z->T(DEDH A = [d],
B=[0] %2 X957% a,b).



e Ml 1 At Bi=[a+1],
o i€ : A-B:=ab

LEET D, A, BIZWHLTA=1a), B=1[b] £%% a, b DHD 5 (—BICF) WD D 2
5DT, [a+b & [ab]) WD FICESTICEE S 2 LRMERTI2LENRH L, CDXI R
ERIEEICLIFLIZEL 2DT, TA+ B, A- B 1% well-defined TH 2 £F) T &Il >T
W3,

(ZDFFH) A=[a]=[d], B=[b) =[] THZHBIE

la+b]=[d +V], [ab]=[a"V]
ZREIEEV, a—d =in, b— =jn £ TN
(a+0b)— (a'+ V)= (i+j)n,

EJ
ab—d't =(a—a)+d(b-V)=1ibn+djn=(ib+dj)n
THHPO, a+b~d +b,ab~db. WZIT[a+ b =[d +V], [ab] = [¢'V]. =
7/3 T3,

O] +[0] = [0], [0+ [1] = [1]+ [0} = [1], [0] + [2] = [2] + [0] = [2],
W +0] =12, [+ [2] =2+ ] = [0],
2]+ 2] = [1]

Zin AL 3. BOSERTE 3D, MR MHUCILER SR, n PERTH S & XL 0]
PO A CH 2 b ERI N, Z/n 3K E KD,

MR 3.9 p 2EH. m T p DIEETHRVET S, ZOLEE km+lp=1%ATTHEEY
k0 DSET S, (RIFRKEZ Tm & pPHWICERGIX, E5HKRS, )

;EBA  Z/p T p EDIL0], [m],[2m],--- ,[(p—1)m] ZFEA B E, TNHFTXTHELR S
TLTH2, EBE. bLH20<i<j<p-—1I120T[im] = [jm] BEDILDETB L
(j—iym=kp ZH7T ke ZDFETED, j—ic{l,....p—1} £ mIF&BIT p DGR
TREBEVDOTFET 5,

L7e3oTlkm)=[1] £%2 k(1<k<p—-1)DFETE, ZOLE km—12p DEK
ERBDTkm+lp=1%2RlTIcZ PEET S, u

ER 3.10 (1) pDEETHLTH, p & m BEHWIZHE RRAKED 1) THUL, km+ilp =1
AT TR, L ZFET B, (LUFRH) Ziudd@iiza—2 ) v FOAERER HCGE
BHX %, BEFROPEETIIESA D "HBEOWE ) CHAZEIlEoTwDS, ik
WCHZ6NTEBE m L plc LT m & p DIRRERIEd &, km+Lp = d 27z T8
kot %2Rk 2 2 EIZEET, Mathemaitca TIZZNZEIHET 2 720 DBEI% ExtendedGCD []
DPHEIN TS, ExtendedGCDIm,pl £T5E. m & p DRI £ km+lp=d %
Wi TREEL kD d, {k, (}} EVWHVAFTRING,
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(2) EOGEIZED p BEBD L E Z/p D (0] THOLEDTE [m] & (Km] = [1] & HFT
G (K] ﬁo (BEDHIL) T &>, Hil (0] THRWEEOILTEHEI KRS, 2
D &) REGRZE (field) L9, ThbE Z/p i3 (BR) hTdhH2z, =

B2 7Z/5 o [0] BADIT [1],[2],[3],[4] icoWT, 2oz RDd X,

RET—F—

B 1ORE EL < Av, EHLTRS o SHLT, oy A5y BIEET 5 2 I E
INTVRWL, AR E LT, 2ThVES X OEED I o,y IKH LT, = ~y 13K
hardzo, b LTHEES NS THBIR ~ 13, MR L ARRR T, BRI
B BB X = {a,b} LOTIHBR ~ & b~ b RUTEL MIZTRTH (0 a, a b,
bota) & LTH, NIREEHBERIIN SN 25, KRS NAy, =

SE 3R
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