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AESIEEP, RIE:

- {12} ={2,1}

MRBNFBEXDTENIF, IR (x,y) HE x @5 —NTER, y=2F_TxE, BA
ERXMEX THAFE:

(x,y) # (Y, x)
AL, FNSIAGFX R,

EX 1 [BF3].
i 2 DT x My BB —RIRFHPIRMN —TARE—NEEX, B4E (xy).
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B8, 8 (x,y) EGLATER:

- (xy)=(wv) HENE x=uBy=v.
- x £y BT (x,y) # (y,x).

BEGREXEFX
SXLE, HMNEUTLUBESINESREXEFN:

(% y) & {x, {x, )

AMEIIE, XFEXNBFXHELRMER.

R ERE T UAB AN BB FH n TTA,
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BTERNIERS, HMNMTUEXESHERFRIRT .

EX 2.
K AMBERNES, HIFBEREX (a,b) HEHESIRAN A S B EFR/RR, 121
A x B, Bl

A xB={(a,b)lacA,beB)

HR/RIZ4)
FEES A ={a,b}, B={1,2,3}, NFEA:

it

* AxB={(q,1),(a,2),(a,3),(b,1), (b,2), (b, 3)}.
* BxA={(1,0),(1,b),(2,0),(2,b),(3,a),(3,b)}
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EX 3 [n STTERF4A].

X1, X mnDITE, Wn>208n T8 (xq,...,x0) EXA:
(X17""Xn):((Xla"'axnfl),Xn)

EX 4 [n FrER/RFR].

LAL L ALRBADES, EnERRRIEE AL x Ay x - x Ay, BXA:

AlXAQX-~-XAn:{(X1,...,Xn)|X1GAl/\'“/\XnEAn}
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A xXB#BXxA.

BRRBRAHRE SR, WERAAZNES ABC, B

(AxB)xC#AXx(BxC).

. BRRRN RN EE R ESEE, B

Ax(BxC) = (AxB)x(AxC)
(AxB)xC = (AxC)*x(BxC(C)

X8« e {u,nk
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BB HE 4 RE—TEFN—"MIER, LLu Bl
Ax (BUC)=(A xB)U (A x C) BIIEBR.

(x,y) e Ax (BUC)
SxeAANAye(BUCQ)
SxeAN(yeBVye()

S (xeANYyeB)V(xeAANAye(C)
< (x,y) € (AXxB)V (x,y) € (AxC)
< (x,y) € (AXB)U(A X C)
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BE/RRMER (1)
5. EBRES A B,C.D, B

(A

IN

C)A(BCD)= (AxBCCxD)

R REVE SR RERN B AL
6. © A,B 2HBRE, M
|A x Bl =|Al - [B]
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HMOTEEX—TERIRES-XAR.

FTARKHR

BRANY, XEMRITRZEBNEKR. xR, UREREA PN TEZEERERNXER.

- FEEZED, FOTUEXAPBEALAT A M B FHE, B A BOFNXEA.
- ERFREBOERD, BMNTUEXZEMREZEINERXER.
- EBERHP, BNTUEXBPEEINT KA,

EX5 [ZEX &l
[ERTMESATB, EEAXBHNE—TFERBET — 1 AZE B FNTTXAR:

- & (x,y) €R, TJEE xRy.

- & (x,y) ¢ R, TIEE xRy.
RN MMEB=A, WRXEREE A LHXZE,
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BE—IEG A, BNTLUEXIN TR IER:

c IBEXR Ia={(x,x)|x €A}
- XA Ea ={(x,y) |x,y € A}
- TERR ()

51 6.
NFES A ={a, b} BIIE:

: IA:{(aa a)a(bab)}
* Ea ={(a,a),(a,b),(b,a),(b,b)}

D) Lbwit k%

s Shanghai Normal University
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HEXNEBRES LKA, HATLUEI BRI IRFE— PR,
LREEXNAEES X LXK, Hob:
: X:{Xla"'axn}

MEATT LA —1 N x n 89EFE Mg KRR R:

Tz T2 -+ Tin

To1 T2 -+ Ton
Mg = )

Thli Tn2 Thn

E\:EP Ty = 1 l_—l'/lﬁ{yé/ XiRXj, ENU Ty = 0.
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HMNEITLIA— KX RERERRAEBRES X LHXEA.

- SES XPHE—ITEN—TTR,

- XWFxye X, MR xRy, WEEDE—EK X EME y B9EEE,

#17.

WNE P
FRXREEENXTTE {a,b,c,d} EBI—1XKZE R ={(a,b), (a,d), (b,b), (c,d)}.
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BE-DAFBHXRARM—TANFEA"

- REYENE dom(R) def Fy(x,y) € R}
- REVER ran(R) ¥ {y | Ix(x,y) € R},

- R 94 fld(R) & dom(R) Uran(R).

- RTEA’ FOOBRHEIR [ A’ Y {(x,y) | xRy Ax € A’}, EHZIEHE RAY], BD
RIA'] =ran(R | A’).

{51 8.
BTEESEA=B=NA'={1,2,R={(1,2),(1,3),(2,2),(3,2), (4,5)}, NEKMAE:

+ dom(R) ={1,2,3,4}, ran(R) ={2, 3, 5}.
© RTA"={(1,2),(1,3),(2,2)}, RIAT={2,3}.
R0 =0, RO =0
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HOTENERMPXR LHIEE L HESIEE o

EX 9 [EIZE]

BE—1RRERCAXxB, MRIFEEE R EXA:
R ={(y,x) | (x,y) € R}
EX 10 [E&IEE]
BEMPNEZRCAXBHISCBXxC, MRFMSHES RS ENN:
RoS ={(x,z) | Jy(xRy AySz)}
X o BYERSMI R

- JUEIBRMNMEXNESSRENEGELEFXE, XMEXMIAES. FE
REESIRNEGEMHMBALES. ERRLEAPESIENZ Y.
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EIE 11.
SR, P, QENDIENEESAZB. £4BE C. £4 CE D EHXER, NFENHB:

- RTHYT=R

« dom(R) =ran(R™1), ran(R) = dom(R™1).
+ (RoP)oQ=Ro(PoQ).

- (RoP)!=PloRL

ENIMiER
[REAEAR B AR X R BARGE SEHANEEE, ARSI EXEMEHZS A,
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HAIXS B ="M4T—TIEER,
(RoP)oQ =Ro(PoQ)HJIERA. 1EEX (x,y) € A x D, EAIE:

(x,y) € (RoP)oQ

< 3z ((x,2) ERoPA(z,y) € Q)

< Jz((Iw(x,w) € RA (w,z) € P) A (z,y) € Q)

< IzIw(((x,w) € RA (w,z) € P)A(z,y) € Q)

< Iw(((x,w) € R)A (Fz((w,z) e PA(z,y) € Q)))
< Iw((x,w) € RA (w,y) € Po Q)

& (x,y) € Ro(PoQ).
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EE 12

L R,P,Q ZREF—XZR, A BERINES, URNE:
* Ro(PUQ)=(RoP)U(RoQ).

* (PUQ)oP=(PoR)U(QoR).

* Ro(PNQ)C (RoP)N(RoQ).

0 (PHQ)ORC(POR)Q(QOR)

- RI(AUB)=R[AUR
* RI(ANB)CR[TANR

— —
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MR—PEXARBEXEENES A L8, NEMDTUABHESRXDMXR, B8—1HH
XA, XNIRYLURRBEERER.,

EX 13 [Fiz&].
BE—TES A LHXAER, MR nIRBEXD:
° RO = IA.

o Rn+1 —R" o R.

Bl 14.

BEEAA={1,2,3}, FER={(1,2),(2,1),(2,3),(3,4)}, NEKMA:
- RO=1,=1{(1,1),(2,2),(3,3),(4,4)}, Ry =R
- RZ=R*={(1,1),(1,1),(1,3),(2,4)}
+ R3=R5={(1,2),(2,1),(2,3), (1,4)}
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FEERplIFR, HMOTUAMR? =R =R =... MIR3=R"=R"=..., BXLEXAZE
R, S5EE A BEREN, FAJIJLALER:

EIE 15.
SAR—ERE, REA LH—1XR, WEERBDIEES s, t 15 RS =Rt

iFBR. ERE A 2BRE, FHILES PA x A) BEBRE, 1T IPA xA)|=n, WEEX
ARO,...R", WATERDs<te{0,1,...,n}i#E: R®S =R 0

H— B9 B
- BEE, FMIEESH—SHRBED R FHE RO, ... R P,

- BiEFEE RS # IA!

21
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EIE 16.
SAR—NES REA FW—NER, WHMERNEES m,n, Hi15:

+ RMH™ =RMoR™ =R" o R™,

X—EBRE, BITUERNEREZENESIRF,
EBA. AT E— DN FETIUER . XHERRY m FAIXS n UL,

- n=10i BAEXBERMoR =RMoR=R™L
© BiRn =k BWEAZ, Wn=k+108, FiE:

R™oR*¥ =R™ o (RKoR) = (R™ 0 R¥) 0 R = R™*¥ o R = RMFKk+!
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EE17.
LARTES, REA LN—DXRR, EFEEs, tBE: R°=R', WHIE:

- XSEEB ke N, FEIF: Rstk =Rtk
- WEEN ke N, BAIF: Rstklt—s)+i — gs+i
& S={ROR!, ... RV}, MNEENkeN, FHIH/: Rkes.

X—EBRBTHTERELNXR, EREEERLSHA—NMER,

23
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SHFEE A LBXERE R, FHATR:

ok W N

. RE2E&H (reflexive), WRIIEE x € A, FH1HE xRx.

R @R ERH (irreflexive), WRIIERN x € A, FH1E xRx.

R X HFREY (symmetric), MNRWERN x,y € A, FAIE xRy = yRx.

R 2RMFREY (anti-symmetric), MARMNERE x,y € A, FA1B xRy AyRx = x =y.
R 2£1E0Y (transitive), INRIMERN x,y,z € A, 1B xRy AyRz = xRz.

25
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{51 18.
SEAA={1,23), R, Ry, Rs 2 A LXK, HBIN:

° Rl :{(131),(272)3(3’3)}
° RQ :{(1a2)7(271)a(171)7(2a2)7(373)}
: R3 :{(1a2)7(271)7(171)}

- Ry RERE, WRHY, KRR, £EN, FRRERE,
- R RERE). WRE, FEN, FERABRN. RYTRE,
© Ry @XRE, AEREERE. RERE. RIITREY. FiE,
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51 19.
EFRENEEAM NN TXRR:

R ={(x.y)lx = y(mod 6)}
MFEAIE:
- REERN, EANEA x =x(mod 6).
- RARERHN,
- REXREY, EAEAWE x =y(mod 6), WE y = x(mod 6).

- RARKRREY, RPN (1,7),(7,1) €R, BR1#7.
- REBMEEN, ENWNR x =y(mod 6) By =2z(mod 6), N x =z(mod 6).

REHESNE, HEXFEMERN—DXEBIMIEEN KR,

27
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1 20.
ERENEEAM NN TXAR

R ={(x.y)lx <y}
NFAIE:
- REERW, BAER x < x.
- RAZERE,
- RAZXIRN, FA3<41B44K3.

+ RERXNRN, EAWRx<yAy<x, UWEMNEx=y.
- REBMEBEN, ANNRx<yBy<z MWx<z

REHESNE, BEXFEMER—DPXEBIMERFERR, SLLXEE—12F.

28
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S NI RNIAvE S

TREBLH T LR 5 MRRMIIBIRM .

EE 21.

SRANA EHIXR, N:

- REBRBIZEENE 1A CR

- RERBRIHENHEIANR=10.

- RENRWHEEMNE R=R"L

© RERXMNFRWHENZE RNR C 1A
- REHLEENHENZE RoRCR

29
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I E— A FLA L ENENER,

BHRMNTERM.

- B, FB (x,y) € Ia, HAIE:
x,y)€ela=x=yAx,y e A= (x,y) €R

MNmFEANBIA CR
- "o, X, B

x€A= (x,x) €4 CR=xRx

M R 2B &R,

30



p XAXMUERFZENXA ()

YR 3

Shanghai Normal University

HNMEREREIZE N, U, —, 1, o FXEXRNIMRE BRI,

I 22.

LRy, R BEE A LW TBERXZR, MR, NRy, Ry URy, R R o Ry BRBKRAY,
iEBA. FAIXS Ry N Ry BHAARMENER, HREZNMH,
EE x € A, HiE:

x€A= (x,x) e Ri A (x,x) €Ry = (x,x) €ER1 NRy

M Ry NR, 2RERH, O
Ri — R, AEERW, EXFEERBRE.

31
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EE 23.

LRy, Ry BEES A LB PMRBRXZR, MR, NRy, Ry URy, Ry, Ry — R BRRE
=89,

1EBA. FEA1IX Ry — Ry LAHARRBOIEER, HARRRMY.

B xc A, E1E:
x€A= (x,x) 2Ry = (x,x) € Ry — Ry

M R, — R, B RERH, O
RioRy ARREBERH, W% Ry ={(1,2)}, Ry ={(2,1)}.

32
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EIE 24,

L Ry, Ry BES A LR NNFREZR, W R, NRy, Ry URy, RY, Ry — Ry tBEXIFRAY,
1EBA. FA13T Ry U Ry LAHHABRAUIERE, HREWEN2EMA,
'EEHX (XJJ) € R1 URy, ?‘K\_/ﬂjﬁ

* (x,y) €Ry = (y,x) € Ry = (y,x) € RiURy
* (x,y) €Rz = (y,x) € Ry = (y,x) € RiURy

M Ry U Ry 2XIFREY, O

Ry o Ry REXTREY, W< Ry ={(1,1)}, Ry ={(1,2),(2,1)}

33
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EIE 25.
LRy, Ry 2EE A EHRPIRXFRXZR, MR, NRe, Ry — Ry, Ry BERXFRHY,
iEBA. FAIXS Ry N Ry LAHABRIENER, ERHNREME,
fEBX (x,y) € Ry NRy, & (y,x) € Ry NRy, M
(x,Y), (y,x) ERINRy = (x,y) ERIA(y,x) ER; = x =1y
MM Ry N Ry 2 RITFREY, O

Ry URy AERIFREY, WS Ry ={(1,2)}, Ry ={(2,1)}.

34
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EHE 26.
LRy, R BES A LR MEEXER, MR, NRy, Ry BEEEH,

1EBA. 30X Ry LA HABNENIERR, EREEI,
B (x,y), (y,2) € Ry, BA1E:
(x,Y), (y,2z) € RP = (y,%),(z,y) ER= (2,x) € R= (x,z) € R
M R 21538, O

35
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£ 4

)=

- o HEERIEB &M

£ 4

/ONZ=H

- N, T IJRMREXRENIER,
© U DJREBIMEE IR R XITRE, ENETIRESI AFHIRER.
- — DJRETRIAE RMAIXIIRIE, ENETREERRBNXA,

AT LS DA AR CLAN F ) —iksk:

pray =1 ym — N
E R | & E = Xj%d\ }iiﬁ%ﬂ\ 'ﬁ%@

N v v v v v

U v v Ve X X

—1 v v v v v

o v X X X X

— X v v v X

Shanghai Normal University

36



D A8 (closure)

@) 4w x%

s/ Shanghai Normal University

ERENTE{1,2,3} EBXAR:
R={(1,1),(1,2),(2,3),(3,3)(3, 1)}
RAHEBRME, BREHEIMNRAES R =RU{(3,3)} MOLMESXA RETXNERN, FHA:
- WFEA—PEKRE R HERC Ry, MR R Z2BERH, W—EFB R CRy.
BV FTXR R BEIFXRIRAR S,
EX 27 [ROVER (NR/M&E) HAL].
SREIFZES A L—PXR, HBER (WH/fEE) HEE A LHXAR HE:

- REBRE (WIRMES),
- RCR.
- XHE@ A EBIXE R, &RCRy B Ry EEKRN (W#/Mf&E), WA R’ CR,.

37
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NGOk

NFTEMEES A LHXAR, HAI—AA r(R), s(R), t(R) RETEBR. XK. EEHAE.

{51 28.
EZERESA={1,2,34), EXEEWNXERNRN:

R ={(1,2),(1,3),(2,3)}

UEZ(NE=R
- RERABSA: r(R)
- RESWIREAES: s(R)
- REUMZZEAEAN: t(R)

- ROBRMTRAEN:
r(s(R)) ={(1,1),(2,2),(3,3),(1,2),(1,3),(2,3),(2,1), (3,1), (3,2)}.

(1,1),(2,2),(3,3),(1,2),(1,3),(2,3)}

1,1
(1,2),(1,3),(2,3),(2,1),(3,1), (3,2}
1,2),(1

={
— 3
=1{(1,2),(1,3),(2,3)}

38
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HMNERN AL —LME,

EIE 29.
SR, MR, BES A BB DXZR, N:

- AR 2ERHN GIFR. HB), W r(Ry) =Ri(s(Ry) =Ry, t(Ry) = Ry)s
« &Ry C Ry, W r(Ry) Cr(Ra),s(R1) C s(Ra),t(Ry) C t(Ry).

+ 1(Ry) UT(Ry) ( ).
+ s(R1)Us(Ry) =s(Ry URy).
© t(Ry) Ut(Ra) € t(Ry URy).

TR1UR2

39
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HIXEKRIBRAEH&RE—TE9IER,

t(Ry) Ut(Ry) C t(Ry URy) BYIEER. EEX (x,y) € t(R1) Ut(Ry), FA1H:
(x,y) € t(R1) V (x,y) € t(R2)

E (x,y) € t(Ry), M:

,y)ERl IJ (X y)ERlLJRQ )‘Aﬁﬁ (X,y)et(RlLJRg).

,y) é Ri. EE:_F (X y) (S t(Rl) )\UZ—?‘_ + z1,...2¢ € A 7\%&

Z1

y)

), (z1,22), ... (zx,y) € Ry, MM (x,21), (z1,22), ... (zx,y) € R UR,, B
€ t(Ry URy).

(x
(x
(x,
(x

)
SEER|

X—4516 RO SRFFARBLIL, BN t(R{UR2) € t(R1)Ut(R2), KIS Ry ={(1,2)}, Ro ={(2,3)},
UE t(Rl URQ) *{(132)7( ) )a 173 } ,¢_ t(Rl) Ut(R2)~

40
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MEHANRNBUEAHE—DEXR R, WERNNERAE. NRAE. ZEHE.

EHE 30.

L REEE A LHN—DXHR, W:

7(R) = RUR?.
s(R)=RURL

B o0 pi
t(R)=RURZUR3-.. (£ [J2, RY).

41
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D SIE 30 BYIE6R

BN TESEXTEEASLIIER,
t(R) = (U2, R HYIEBA.

-« SRR t(R)ICUS, RY, AMRFEIER U, R 21RIBH,
EE (x,y), (y,2) € U2, RY, MAEXFE 1,j &% (x,y) €RY, (y,2) e RV, M
(x,z) € RV, B (x,z) € Ui, R A U, R B1EIBHY,
- BIE U, RICt(R), NEERBEIEBENER k € Nt B R C t(R), FAIXS k /E)3H
7£
=1 288, BRSNS k 3L, BI Rk € t(R), W k+ 1 6,
o XfE— (x,y) € R*, T z € A {18 (x,z) € R¥, (z,y) € R, HIAPMERIZ, (x,z) € t(R),
M (x,y) € t(R).
BIGRRAXS k + 1 %32, MmXFAERK k, B R* Ct(R), BT, RICL(R

42
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EIE 30 AHTXBERAE., NRALNEEHSEETE.

MRFAVEEE—TEIHES MEROAE, NN T—DIXARR, RIFEWEENE
RISFRAEL.

EXF, XBPEEEYN, TRERERT =GR, JUBERNIRAE TR
&iE, NmENERSEFTEFEEEMIRIEL AN, MZEMENTRAE,

43
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EE 31.

S REES A LH—DXREK, N
* 1(s(R)) = s(r(R)).

© 1(t(R)) = t(r(R)).

* s(t(R)) C t(s(R)).

—SHAIA vs(R) KER v(s(R)), EHREML,

IEBA. AT E—NAEIIERE, EEMMEREI, BREERIFWNE.
rs(R) =r(RUR™)
=(RUR HUIA
=(RUIA)U(RTURY
=7(R)U(RUR?)™!
=r(R)Ur(R)!

bt k%

b
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%xF st(R) 5 ts(R), BMNAGH—1TEWHFIFRBPEHAESE, € R={(1,3)) RBEXHE
A={1,2,3 FB9XK, T

+ st(R) ={(1,3),(3,1)}.
: tS(R) :{(]—73)3(371)7(1a1)7(373)}

B RAZIEXSTRAE
- DREERE, EHE— XA R INERNTHEZAEHN, HEIRFEREEM,
BNE 2R ERENTRIIENEETE, i
o tst(R) & R WERWIMERIDE,
o str(R) WA—ER R WERNHERHE,

- BREENIRHEEMEEENMS, ERSTERE T —TRNIISNXEA,

45
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HNEEBE LRSS, thun:
- WIMEHES.

- WO REATNEE.

- WMERRDER.

- TR 3 BOREURRE,

AV XEXRHTHR, SIASNEXRBIHRD.
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p EMXH

EX 32 [FiMXA]

S REBIFZTES A LHXR, R R ZEXRH. IROFAEZEE, NWIRRZE2 A 89—
PMEMEKR, ®x,yec A, IR (x,y) eR, Wikx 5y FEM, 1EfEx~vy.

FEMXARBEN AR
MXATIRBREME Y LHBEFXEA.

-
- S—RXRENHEER. YR, EENIHRE, 0RE x~y, XEWREEENNE
XF, BRI x RERL y, & y KER .

48
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{51 33.

BATRELMEIF.

1. £ A=N, EXRAIELHBEEXE, B R={(x,y)lx=y}. ERAREER. X
R, @8, MW RE A EHENXKE,

2.2A=N, EXRANA LR3I REEENXE, BI: R={(x,x)x =y(mod 3)},
RE2BER. W, Z&EN, MM RZ A EHNENXZE,

3. LA RWABEARNNES, EXRAELNEEXR, BDR={(x,y)x =y}, R
EEHR. WK, FHBH, N RE A LNENXER,

4 2 A RHEEEARNES, EXRAELNESXAR, BIR={(x,y)x =1y}, R
EER. B2, B RAZNHRN, N R AR A LHRENXEA,

5, R A=N, EXRANELBNFEFTXR, Bl R={(x,y)x<y}. REBR. &&
B, B R ARXFREY, M R RE A LHIFMNXR,
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Shanghai Normal University

HMNZaRE, SNARALFLEEMEX LHRSFXR, BERRETUEN,

- HEAEHFATRRORIA 3 BUREBIBHE, 1,4,7,10,... B2 —H89, ENREL 3 BIREL

2 1.
- WINEBZEANERSEXRZNIE, 1, pV 7, p— p XEANELE2—HH, E

NEERXER,
BRI, —PMENXRTURES A MDRETE, EPEENTEEINENXRT
REFH, HOMENENE,

EX 34 [FH ]
SREEE A LH—PENXFR, WFERNxc A, BITEX

[XIr ={y € Al(x,y) € R}

R [xIr =& x £ R FHFME,
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N’ Shanghai Normal University

EZERENTE N EHEMXER R ={(x,y)lx = y(mod 3)}, FATEWT 3 PNENZE:

Ir = [3]r = [6]r ={0,3,6,9,...}.
lr =Ulr=[Mr=1{1,4,7,...}
+ 2l =Blr =Bl ={2,5,8,.. .}

SJUEE, RENENEXZERAERN, BRENENENHRENES,
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EIE 35.
LREA LH—PENXR, UNFERN x,yeA, B:

© x € [x]r.

© g = ylr ZEMNE (x,y) €R

© KrNylr # 0 HEARE Kr = k.
- rNylr =0 ZEMNA (x,y) ¢ R
© Ukxlrlx e A=A

@) :4mix?

Shanghai Normal University
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D HESHH @) :45Ex%

s/ Shanghai Normal University

HNRE, ENHXELRFHNTUBEP—IREKERESPHIEEA—NITE, WM
(REIANGES: ] 7
EX 36 [
SREES A LHN—IENXER, HMNEX A IBERN:

A/R ={[x]rlx € A}
RN EVARRE

- BEYLIERERBESMNENRERM—MRTARNNES.
- BENTRERSFNE
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D) LSk kF

N’ Shanghai Normal University

51 37.
ERENTEN EHENEAE R ={(x,y)x =y(mod 3)}, W N HIEEA:

N/R = {[O]Ra [1]R7 [2]R}

TREBEFENKRZBEAERN, LRENKAERBFELEIMES A D
7T

AR FE, HAFRXFNDHEAL D
EX 38
RAREZES, EANTFEEREr={A1,... A} HE:

¢ U?:lAi = A
- WEBHNiIA] B ANA; =0,

MR 7w RESH—TPED, Ay WFRAXIDER,

BT ETD

[%53].
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s/ Shanghai Normal University

SES A={1,2,3,4}, BT 475

- omo={{1,2}{3,4}}

- oy ={{11,{2},{3,4}}
- g ={{1,2,3},{3,4}}
- oy ={{1}{3,4}}

:/E\:EF' 7T, Tl T?E?é:_l: A E’\]*ZIMZI\, ﬁ'ﬁ T3, Ty )H\UZ:IEEO

BEE—iPxlo!
WFEAI—NMENXRRTIS, HE%E AR R A B—FH5.



D i3 RIIBR LI GBS ) :satrz

Shanghai Normal University

HNEREBRANR—TENXRMBREINRE.
EXE, HRET FNESHoTE,

- WTBERME N EHESEXR, ERET—I&ANYSHLN, SN TEERE—
pdlpap-

© WTF N LRI 3 REFEERIXR, HERME TR0 5nN, BEINESUDKT 3
PR, FZRXT, HASLRR LA 3 DT TIRE.

- T NENEXR, HEHT —MRENYSHE, BIMESRE—TDR,

FMXANER
STFE A FBIRNEMEXZER Ry, Ry, WIERFATE Ry C Ry, WHEHAIFR Ry 2— 1 E/NE
FMERR, BEAERBTEMANLS B,
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S GIEIDN ©) + hwtx%

s/ Shanghai Normal University

FAADAOIIE, BTSNER, RIMBRIEE L0 0, .

- EERHDPIANTAESOE <, > B9XEA,
- BEESPRNFHBRDMEGA/NIXER C

HMNTFENXEXREF—ILE, HMNSIAFXRBIRR,
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D REER @)+ banis

s/ Shanghai Normal University

HATE RN BIRF R RZME R R,

ENX 39 [RF*Z (Partial Order)].
SREBFZES A LHXR, R REERN. REMOFEIERN, WIRRZE A £HY
—NMRFERR, BEEXE—RICE <.

EX 40 (& {R X 2.
S REBIERES A LXK, MR RERERWAMEEH, WIKRZ A LH—NER
FXR. REXR—RTIEE <.

[ERUESE

MEAEMEBRFARLFLERT T A PITEREL <M < BRNXR, BRXANFE
HPEAR N TRBSBEX XA,



P (7R RE @) +5wix%

Shanghai Normal University

151 41.
SA=N, EXRAELENFEFXZR, B R={x,y)x <y} REBR. KX
R, £, NMRE A LHREXE,
- ©A=N, EXRAEL/NFEZR, B R={x,y)x <y}, RERBRHN. &
89, M\ R2E A LHRIBEFERR,
- LARES, EXRAPA) LWEEXR, B R={(x,y)xCy}. REBR. &
SIFR. ZIBEY, MR 2REFEXR,

LEER
REXRELART TRZBHNHER, BRERFFXRER P, R (x,y) € RIHE
(y,x) € R, WFHAT LA x 7y 2T EREY, SUFAR x 7y ERT R,
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D BEEASERFER ©) > Auieks

s/ Shanghai Normal University

LIRS, REXENRRFEXALR EREERENXS,
TEIE 42.

S AR—ES, N:

- WFEEWREXRZERR—RE A FHBRFEXR

- WFHFHBREXZR RUR 2 A FIREXR,

KRR, RERBREFXR, BITMBEEZRE— 1 RREFXR, TERNEEXT RS
xR, BRI, £5 A SEFNREXR R —RBIRME—NEN, SiifmFE, BRIT—RE
(A,R) KER,

U89, RBNB < RREMRFXR, W < AREFERENN=ZREFRXR, EIERER
)
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P = RTSHEIT D) LStk %

N’ Shanghai Normal University

WP RRELABARM T —FPRESTEANISN., AHFHATSIA—LERNIRE,
RSN RN ELFRETRE .

EX 43 [RAITS &/I\IT].
LA B MEFE, BEANTE, £xecB, IRNFEEMNyeB, By <x,
MR x 2 A B&EAT, IRNTFEENyeB, Bx<y, UKx £ B K=/,

5l 44.
BATME/NTELERRTEAPEASRI\NITE, BEAERENREXEZLEER
AroHlE/N\TT,

- £ (N, B, WF NRREER/NTO0, REHZAIT.
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D WARTSRNTT

@)+ bwixz

Shanghai Normal University

BRATHSR/INTEL R T — N TREEBREMT— M EMITEFLR, XE2—TMRIEN
.,

HMSIAS LR, MATSRINIT, ERERIRFAARLRI TR THRAIT,

EX 45 [fR K55 /NTT].
L AL B NMEFE, BRANTE, ©£xcB, IRNFERNyYycB, x<y, B
x =y, Wifkx 2 A B9 ATT, WRNFEENyeB, y<x, Bx=y, WiRxEB
BItR/NTT,
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p AT TTERATR/NTTHX S L it X%

Shanghai Normal University

FHATERNMTH—MIF, SEE A =(2,3,4,6,9,12,18}), EX Ry NEFHNERXR, &
2 (A RA) B—MRFE. X]LT & 1{2,3,6} Kin:

- HRB®/NT, &=ATTH6
- 2, 3#E2EMNTT, 6 2ERAKTT,

KTFHmERE&/N. RARIRNTT

- BATT (BT MERATT (R/ANTT).

- BATT (B/INT) R—ETRE, FEME—,

- WFERES A, |ATT (BINTT) —BFE, BRA—EHE—.
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p EMTR. FHAESTHSR ) v btk S

J Shanghai Normal University
BT brENE, BADETUEMEX BEEH ETHRM LHFR,

EX 46 [ETR. L THRL
LA L) B MRFE, BCA, #—SRHINEX:

- yEAWMEBMWLER, MENFERNxcB, Bx<y.

- YEAWMEBHI TR, IRNTERNxcB, By<x

-y e AIRME BB LE/AR, MRy RES {yly= B LR} 89&/\TT.

-y e AIKMEBNTHR, MRy EES {yly: B TR N&EATT.

5l 47.
FEZRINEIFDH, WTES {2,3,6) K,
- HBE TR THR.
- HERRN6, 12, 18, LHFEN 6.
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p 2FXH

) L b e X F

J Shanghai Normal University

BRAKE, BEXREXTES LN NMBRANMNMIXR, BRERFXRADTHAZE LT
HEPREAEE LR, A (B(N), C) -

- {1,2} # {1, 3} EAR IR,
- (1,2} 0 {1,2,3} RO, FME (1,2} C{1,2,3),

MRE—MRFRRD, TARNTREBZI LR, WHRMRENZRF,

EX 48 [£F*Z (total order)].
SRFPE (A, <), MRNTFEEN x,y € A, x,y &2k, BB x<yHE Yy < x,
MR <A LB—TEFEXR, (A L) MAZFE,

- (N,Q), (R, L) BIREFXA,
- OUBIEEFXAT, —NESIRATTHNRERATT R\ Ti®/\T) 28,
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p BEFEXE WY T TEY

S Shanghai Normal University
HOMBM TR I2FE: (N, <) M (R, <):

- JFVBCN, BEENH/NTT,
- MXFVBCR, B A—EGHR/I\TT,

HIMH R EMERNFXETRNRFXR,

ENX 49 [EFXZ% (well order)].
SHRFEE (A, <), MRNTFEEN B CA, BEER/IIT, WIR<E A LHN—PEFRX
R, (A MHAIRFE,

REXRNEX
EXPIHREER (A, <) REFE, XRENSNTHEFEEEERIEX—ER 2T
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P FRAVNA-THEREE

@) 4wt x%

Shanghai Normal University

HNIERERRRFXRO—INA-THEEE. RFEEN—EEMRE, EE—3F
oEEAD

=ELEHER/NT,. NImEMNE—TPRNAERE, RRFNFZIEEE G- P(x) £E
B A LR, 2 (A, Q) B—TRFE.

- 1Ri% P(a) BRAZ,
- HEELEEE o FHFBE P(a’) BRZHE o’ < a.
BBAFATF DT LANRER P(x) £ A ERENIZ. AfHA?

XERERNGEE— LS ERRS a>a' >a” > ... EEGHREMKL, EHTFHER
—REFE Alte—EFERIIT, NMTEFE.

R—T3758 M S AR L5585,
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Shanghai Normal University

51 50.
83 2 AREEH.

IEEA. R V2 BRI, BIFEp,q e NEE v2="2, ERE!

\/§=E:>2q2:p2:>2|p2:>2lp

MIMESE p’ € NfEE p =2p’, RALHEE:
2¢% = p? = 2q% = 4p” = ¢2 = 2p”

MIMEE q' e NS g =2q", XBKE V2 = ;L:, mp'+q' <p+q. ANMFE. O
EXF, HI—NESHILUERFEN, TEEEGRERABNENE.

EIE 51 [EFEE]
IENESH2TLURFH.
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P REXARNERR-IRETE

D) LSk kF

N’ Shanghai Normal University

EATNRE, BIRNBRFRAN—MERTDA-BHE, HENXREN—MEK,
BAKY, CHREELFRFBESPITRNTZE LEIHTHS.

EX 52.
L (A, Q) NREFE, ISFEENx,yec A, R x<yHERGFEzcAFESx<z<y,
MFRy B x.

EX 53 [IEHRE].
< (AL) MRFSE, HIRETEMEINT:

- BYSRAER A B—TE.

- MRx<yBx#y, WEyREXBLERS,

- MRy BEx, WE y,x ZEE—FLEE,
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D BETEZG @) L A#EXE
{51l 54.
- EBREASA={1,2,3,4,6,12) IELHNERXR, TEALERRTHXREE, GE
NIRRT HIGHE,
12
6
4 6
2 3
2
1
KT IEHTE
BHEHEITRHE TN RFXR—PEMER:
- REEARO LIRS ES PHTTERERRBESENNENFT,
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RERL
- RAEWELRER,
o HR/RIR,
o FKEMEN,
- RAEMEE,

o MBEX.
S

o FMXRRMEN,

o FME. BE. W
RS

o RFXENEX.,

o HfttpX &, MA.
o IRHTE.

o BRM. MRIE. ZiEME.

btk

hanghai Normal University
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