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4.1 A WERRRM TR &




E X 4.1
Vﬁ/\m%?x y (fmfo = y) i’z’%~%ﬂl}r®%iﬁlﬁﬂﬁ‘zm:ﬁ‘/: i —A~a

1l ﬂfﬁﬁﬁéé%ht H’J“?bﬁ)‘nmﬁ; Xg‘.
» — iR, A A BA DL R

(1) Hx # yBf,(x, y) # (v, x).

2) (x,y) = (u, V)FEEFKM R =u,y =v.

s HEXx, SR E{x yIXANET RN R TR 2070, MmEE
TR 2T . Bl G {x, v}, x = yH{x, v} = {y,x}.

(€) AP A5 15 SR (15 R R STR IR PRSI
School of Informatics Xiamen University (National Characteristic Demonstration Software School)
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L 4.2

XA, BAZSA, AT IURANHE—ILR, BHILRAE LR BAE T,
A XA P X AR S & I AL A R B 5 R 2R R, TEAEAXB (1R A SLEB).

MR HAXB = {(x,y)|lx E ANy € B}.
#lixA = {a, b}, B = {0,1,2},1]
AxB = {{a, 0),{(a, 1), {(a, 2), (b, 0), (b, 1), (b, 2)}
BxA = {{0,a),(0,b), (1, a),{1,b),{(2,a), (2, b)}
AXA = {(a,a),{a,b),(b,a), (b, b)}
BxB = {{0,0),(0,1),(0,2), (1,0, (1,1), (1,2), (2,0, (2,1), (2,2)}

@) &N AT HENEESEAR 4




HEAAH G W R AR E IREENER, MR APEmAITR, BHAnP IR,
MAXBHMnAILE.

" RRBIEFEA D T
Pl AMEEEFA HEX A
AXQD = Q, OxXA =@
FRPAAXB = 034 HAXHA = Q8B = 0.
P2 —MeH i, R RN e A g, B
AXB # BXA
(BR4EA = 0BkB = @8A = B)

, KRS 15 s (BB RO RS2 ER)

NG/ School of Informatics Xiamen University (National Characteristic Demonstration Software School )
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PR3 —Me i, HR/RBRAN I e 45 a1, BY
(AXB)XC + AX(BXC)

(Br4EA = 08B = @B(C = O)

il %A = {a,b}, B ={0,1}, C = {u, v},
(AXB)XC = {{(a,0),(a, 1),(b, 0), (b, 1)} x{u, v}

= {((a, 0), u), ((a, 0), v), ((a, 1), u), ((a, 1), v),

((b, 0),u), ((b, 0),v),((b, 1),u), ((b, 1), v)}
AX(BXC) = {a, b}x{{(0,u),(0,v),(1,u), (1, v)}

= {(a, (0, u)), (a, (0, v)), (a, (1, u)), (a, (1, v)),
( ,{0, u)) (b (0, v)) (b (1, u)), (b, (1,v))}

@) &N AT HENEESEAR 6




P4 BR/RRNEEEFE e B, ~RERV, n, —, @5, B
AX(B *C) = (AXB) * (AxC)
(B *x C)XA = (BXA) * (CXA)
il  JEBHAX(B N C) = (AXB) N (AXC).
WEBH X EEX, y: (x,y) € AX(B N C)
SxeEANye(BNO)

Sx€eEAN(yEBAYyECC)
S (xeEANYyEB)A(xEANYECC)

S (x,y) € AXB A{x,y) € AXC
S (x,y) € (AXB) N (AX(C)

@D & N * T HENHESEAR 7




Bl R E RS R /R U — /)4, kB

AX(B®D C) = (AXB) @ (AXC()
R
AX(B & C)

= AX[(B—C) U (C — B)]

= [AX(B —C)] VU |AX(C — B)]

= [(AXB) — (AXC)] U [(AXC) — (AXB)]

= (AXB) @ (AXC(C)
"5 %6/1%3‘%’51‘/ \ﬁT%‘@UﬂﬁﬁEﬁ

) & D AT HENRESEAR 8




)rékﬁs i&AQ B) C? D%4/I\, ‘é{_:i\ﬂ )rlljﬁ

ACCANBCD=>AXB C (CxD

"HEE, ERSHEmEA N E. #a)iE i, H¥AXB € CXDBfA—EH
ACC,BCD.

il A=0,B={1},C=1{3},D = {4}, XIH
AXB = @,CxD = {(3,4)}, AXB € CxD

{B5&B & D.

= SN, WNERA, B, C, D AN AES A, WA
ACC,BCS D AXB <€ (CxD

‘@) e MR T HENRESEATR 9




HR/RB

4.3 %A, B, C, D HERERSE, FIWr A T arBUd &8 &, FF i B E i
(1) AXB =AXC => B =C.
(2)A— (BXC) = (A—B)X(A—0C).
3)A=BAC =D = AXC = BXD.
(4) FEESGA, E1HA < AXA.
fiet
(1) R—EHE. 244 = OBFAXB = AXC = @, JLHT A §EB # C.
Q) A—EAR. HA =B ={1}LC = {2}, A - (Bx() = {1}, A-B)x(A - () = 0.
(3) AE. HdA TR
(4) HEL. MA = OBFA € AXARET.
Gy) AP KRG 15 R BBR (%éwz—vswt;m*%wﬁ)

e/ School of Informatics Xiamen Universit y (National Characteristic Demonstration Software School )
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TN 4.3

MRE—MEEH R L T2 —:

() BE5AE%E, HEMITTE#EA T

(2) géé\%ﬁf’ ‘c

MFRIZEEH—A TR, IMER. R RWA N L. T
JLR AR, WHx,y) € R, nJicfExRy; tn5(x,y) € R, WiCAExRy .

BlR = {{1,2),(a, b), (3K, ZE)} A LR F. A={ab)(12)ab,1}
BEE, ARRR. WP E LTIE1R2, aRb, Z5KRE T, akc.

&) & MR T nEnneSEAR 11




E X 4.4
XA, BAG, AXBREA 8P e LH Itk R MAEAZ)
B JUK &, Fl A = BRI M AEA [ —J0R &
#l A=1{01}, B ={1,2,3}, A4
Rl — {<O'2>}) RZ — AXB'R3 — Q! R4 — {(O,l)}

SR MABIBI —IC R R, MR MR, M Bt JEA FI — e R &.

—

@) &N AT HENEESEAR 12




LR AEFERHERAMNMEEGZH LR S RN RREHE

"_JL

l

EAER TR Z AW &.

IBAA LR 2% P AA R Ik R We?

1|AXA| = n?, AXAW)F

N

ITERFR, FTAA B2V AR

il 1A

@ i) AFIA § 15 RSB (5 R IL R SL AR T 52T

N :’ ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

=L EA LK ok RME R A TAT RO RE WRIA] = n,

L%ﬁﬂf‘“ NFHEAEK T4

—

H

=3, WA 423" = S12AFRFf

J ] —J0R R

YIUR A
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€N 4.5
MERLGA, FHROZA LK R, BAEZ S &, I, B X
={(x,y) | x,y € A} = AXANA LRy HER 5.

Iy, = {{x,x) | x € AA A ERJIHE: R £,
B T DA _E =R R R R DD, 388 — 25 FR R R
s NTFETRER L ={(,y)x,y EAANx <y}, iXHACR.
"R R Dy = (o) xy €EANx|y}L, XHACTZ"
UERE Re ={{x,y)x,y € ANx Sy}, ARBHIK.

@ GRS (%&1&%%&@\#6-&)

324/ School of Informatics Xiamen University (National Characteristic Demonstration Software School )
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#l &A= {1,2,3}, U]
Ly = «(1,1),(1,2),(1,3),(2,2),(2,3),(3,3)},
Dy = 1(1,1),(1,2),(1,3),(2,2),(3,3)}.
< A={ab},
A = P(A) = {0,1a},1b},1a, bjj,
W Re = {(0,0),(0,{a}),(D,{b}),(D,{a, b}), {{a},{a}),
(1a},1a, by), (1b}, 1b}), (1b}, 1a, bj), (1a, b}, {a, b})}

@) &N AT HENEESEAR 15
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4.4 %A = {1,2,3,4}, TS EXLHREZA LR R, 455 R ITER:

(D) R = {{x, )| xZymI{&E%0.

(2) R = {(x, y)|(x — y)* € A}.

(3) R = {{(x, »)x/yZRE0.

(4) R = {{x,y)|x # y}.

fi#

(1) R = {{4,4),(4,2),(4,1),(3,3),(3,1),(2,2),(2,1),(1,1)}.

(2) R = {(2,1),(3,2),(4,3),(3,1),{(4,2),(2,4),(1,3),(3,4),(2,3), (1,2)}.

(3) R = {(2,1),(3,1), (4,2).

(4R =E, — I, ={(1,2),(1,3),(1,4),(2,1),(2,3),(2,4),(3,1),(3,2), (3,4), (4,1),(4,2),(4,3)}.

@) &N AT HENEESEAR 16




DR 25

A = {1,2,3,4,5,6), T

HRAYICER:
(1) R = {{x,y)
(2) R = {{x,y)

xXFK
3%

iy Hx # y).

bRx — vy}

@) &N AT HENEESEAR

%A L RER A ERR &R, 7354
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DR 25

A = {1,2,345,6}, FHl#FzEXHIRAREA_LRIR &R, 73351

HRIICER:
()R = {{(x,¥)
(2) R = {{(x,¥)
i

X
3

5
2

iy Hx # y).

Rx — v},

(D) R = 1(1,2),(1,3),{1,4),(1,5),(1,6),(2,4),(2,6),(3,6) }.
(2) R = {(1,4),(4,1),(2,5),(5,2),(3,6),(6,3)} U L.

@) &N AT HENEESEAR 18
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RAEWIZH

" RARUATFNAILRAES, BOTX R RETR G E DL AR R 5%
.

" RERWBEASH, =g —Itia i, srul e LT
E X 4.6
KA R & Y didom R, {H firan RAIIHf1d RiZ
dom R = {x|3y(xRy)},
ran R = {y|3x(xRy)},
fld R = dom R UranR.

= AHEFR H, dom REURRTIAEFXHIE iR MR G, ran REER
FRTA AP S ZOUR MRS, T1d REUE R A& SUI S I 5746

) MR T HunRESEAR 20
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RAEWIZH

i kA ={1,2,3,4,5,6},B = {a, b, c,d},
R ={(2,a),(2,b),(3,b),{4,d),(6,d)},
N dom R = {2,3,4,6},

ran R = {a, b, d},
fld R =domRUranR
= {2,3,4,6,a,b, d}.

A BT THRAA, BURKRARRKIE RER
SCHRMYE I8k

@) &N AT HENEESEAR 21




RAEWIZH

B 47
BRA ZIJ6RFR, R ¢ 2, MR R B, JE/ER 1
R™' = {(x,y) | yRx}

E M 4.8
XF, G ZILR R, CFRI AL GICAF » GOEAEFEG)
FoG={xy)|At(xFt ANtGy)}
fl BF ={(3,3),(6,2)}, G = {(2,3)},
WF~ ={(3,3),(2,6)}; F° G ={(6,3)}; G F = {(2,3)}.

@) &N AT HENEESEAR 22




RAEWIZH

13

i 3% 5% % By 73 AL

(RuS)t=R1tust
(RNS)*t=R1Inst

WEBH XN AR (x, v),

(x,y)€ (RUS)™
& (y,x) € (RUS)
S (y,x) ERV(y,x) €S
e (x,y)ER TV (x,y)e ST
& (x,y)eRTuSt
FiA(RUS) T =R1ust WHEIAE(RNS) 1 =R1ns™t

@) &N AT HENEESEAR 23




RAEWIZH

= thE S, REK R —AF 7R W oo (K7 LA SSHE], 5
BRI R RRIITE A AT, BRI ITRK).

" (R AE e SR A IX AR, AT DU — 7 [ g Y
ERA, A% FF - G:

L =55, —Fdom F, 55 = Flligran F, 5 =51
ran G.

2. FCPTAXFY R RAESE —FIMGE 5 Z R

3. ERrEXGy By SAES A =4 Z [ RK.

4. AR I GHE =S ER B RS TF - G.
Bl F ={(3,3),(6,.2)}, G = {(2,3),(3,6)}

3
@

@
6

N

w

N

24



RAEWIZH

hHE AR T
for i=1 to |G|
for J=1 to |F|
if FIIJIME 0K == GILIME—~nE

print (F[JIMIE—ICR, GI1]IE _ILR))

@) &N AT HENEESEAR 25




RAEWIZH

E X 4.8
L TN RRAWAR G FAERA L LT KRB AEE GF °G:
FoG={xvy)|3txGt NtFy)}

" RIEZILR BB —MAER, (x,y) € RA]DLERE, il RYE AR
By, RAEHEGF G ’3E§/\F GHR A P AAE B3 S04 4.

"FAFE AR AEAF o GRATELALGCREE GH|F AE’Jﬁ%‘:ﬁiﬂf 1;

MAZ GBI, F o GRARLEDMFRE ARG ERE _2BEH. X

PRI E #P A2 G BEHY.

" Z R AR AW E S, HA B gk AR G e LR
i X 5]

@) &N AT HENEESEAR 26




RAEWIZH

1147 PYEFTE NG A

R={{(x,y)| x,y € P NxzEyH A3},
S={(xy)|x,y € PAxyHE¥}.
(1) BEBR R, R™ o S™HL R71 o SEX RAMS L.
(2) AR, SEHBFAE G R RV T RAR:
{(x,y) | x,y € P A yiRxiyHhi],
{6, y) | x,y € PAxyd¥i%}.
fit ()R> REFRRKZR{x,y) | x,y € P AxZYWATT}
R™1 e STIRIRK A%, y) | X,y € P Ay JExiyis};
R™1 o SEKIRE R AOD.
2) {(x,y) | x,y € P A yRx AN G FRIB RS 1o 71
{(x,y) | x,y € P A xRy o i Fik IES - R.

() AP RS 15 508 (45 B RSO L SR TR 52 BR)

N School of Informatics Xiamen University (National Characteristic Demonstration Software School)

@D & N * T HENHESEAR
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DR 25

e aiR = {({8}, {{0}}), ({23}, {83), (9, (O]},

S = {19}, 9)},
KR°R,R°S,S°R,domR,ran SFIR™!.

@) & N AT HENRESEAR 28




DR 25

& 4 R ={{({9), {{o3])), ({{23}, (®}), (@, (0})} ., S={(({0},B)} ., K R°R, RS,S~
R,dom R,ran SFIR 1.

fipt
R - R = {({8},{o}). ({{0}}. {{2}}). (2. {{0}})}.
RS = {{{{0}}, 0), (8, 0)},
SeR={({0},{0})},
dom R = {{0},{{9}}, 0},
ran S = {@},
R~ = {({{8}},{2}), ({9}, {{@}}), ({9}, ®) }.

@) &N AT HENEESEAR 29




RAEWIZH

XF, G, HREAEEMRR, WA
(H(FHt=F,
(2)domF~!=ranF,ran F~! = domF,
3)(FeG)H=F-(G-°H),

4) (F-G)'=G""-F 1,

(5) (~\R)™' = ~(R™).

TN = 2] o2 2 == 3% I T
G0 AP AL 15852 (B B RIE LR HFS2ER)
\ 2/ School of Informatics Xiamen Universit (National Characteristic Demonstration Software School)
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RAEWIZH

() (FH™ =F.
HEB] X TEE(x,Y),

(x,y)e (F~H)!
S (y,x) € F71

S (x,y) €F,
BiA(F~1) "t =F.

TN = 2] o2 2 == 3% I T
G0 AP AL 15852 (B B RIE LR HFS2ER)
\ 2/ School of Informatics Xiamen Universit (National Characteristic Demonstration Software School)
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RAEWIZH

(5) (~*R)™t =~(R7H).
HEH AR (x, y),
(x,y) € (~R)™*

S (y,x) € ~R

S (Y, x) €ER

S (x,y) e R
< (x,y) € ~(R™)
BNCR =~

@) &N AT HENEESEAR 32




RAEWIZH

(2)dom F~!* =ran F,ran F~! = dom F.
HEB X TR

x € dom F~1
< Jy(x,y) EF™Y)
< Jy(y,x) € F)
& x Eran F
fiPldom F~! = ran F,[5] ¥ n]jiFfran F~1 = dom F.

@) &N AT HENEESEAR 33




RAEWIZH

(3) (FoG)oH =F o (GoH).
WEBH XN AR (),

(x,y)€ (F°G)°H
S At((x, t) € FoGA(t,y) € H)
S IR Y & At(As((x,s) e FA(s,t) € G) A(t,y) E H)
A A, A B o Jtas({x,s) E FA(s,t) € GA(t,y) € H)
HRMETE | o 35((x,s) € FATE (s, 8) € GALE
, , ,y) € H))

& As({x,s) EF A(s,y) EG°H)
& (x,y) €EFo(G°H)

FItPACF © G) H=F- (G H)

@) &N AT HENEESEAR 34




RAEWIZH

o JAI R 2 25 B P S 2 B A S RF © G o H.

AN, (EREnA % RIS AR TS A, BITER, -
Ry© o Rytht, BRSO UAIRIF. ARAEEM 2GR
M 55, BELEALR —RERG

"R ARMBHERICELA I PHE:
sis e TR A, Pode TR SO, (B g iz

= DL _L R0 ok R W2 AR e TR A RIFE, 32, FHXT R, Xﬁ/\
#Z B

1334

@ GRS (%&1&%%&@\#6-&)

4 = > N " "
JAM RS HENRFEHAR 35
&=/ School of Informatics Xiamen University (National Characteristic Demonstration Software School ) r




4 (FoG)t=G6""1F"
HEBH X TFEE(x,Y),
(x,y) € (FG)™"
S(y,x) EFeG
& At((y, t) e FA(t,x) €EG)
o At({(x,t) € GLA(t,y) € FD)
e (x,y)eGtoF1
PRRAF - G) " =G o F

@) &N AT HENEESEAR 36




RAEWIZH

WKRAA ERIR R, N

R ° IA — IA o R=R
LB ESRIEBHR © 1, = R. JATAT D@ BN+ 5 0907 sOREA T UE .
ATHER(x, Y),

(x,y) ER I, = 3t((x,t) ERA(t,y) E 1)
= Jt({(x,t) ERAt =y)
N = (x,y) €R RIEA EIIRR, FibA
BIR I, € R. XN THEE(x.Y), A y—EiAb .
(x, YYER=>(x,y)ERAy€EA
= (x,y) ERA(y,y) El,
= (x,y) ER Iy,
IR € Re°l,, FrPAR 1, = R, [AJB#A] ULl > R = R.

(i) A A S 158 5038 (45 B I RS PR AR TR 52

AR 7 School of Informatics Xiamen University (National Characteristic Demonstration Software School)
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RAEWIZH

EMX 4.9
RAA EWIRFR, oy BAAZL MR IR
(D) RY = {{x, x)|x € A} = I,
(2)R"1 =R"-R,n > 0.
= i LA 90 I, A FA_ERETR ZR MR, A
RY =Ry =1,
EIA _EARAT % R B0 AR A 45, %‘BN‘*AJ:H’J PR R,

= fAh, X TA_ERAETSERREAR' = R, BN
R'=RC: R=IA R =R.

A TFEUERH, X e X

@) &N AT HENEESEAR 38




RAEWIZH

WARNnTEEE, REA LW R, |3s,t € N, ffiR° = R*

uEBH

SETARAT B R %, HITRBA LR R, BAR EIRAXAR T4
X|AXA| = n2, [P(AXA)| = 2", IAXAMI R R 74 RAE 2™ .
Mt > 27 B, fd R PRI KR, RY, R, ..., RE U fEAES € N, ffiR° =

(um

=z A SR EREES SRR UK R, JURBRE, R
4‘652‘:%%%/‘1?5(8 < t)?l‘ﬁéé

@) &N AT HENEESEAR 39




RAEWIZH

WRAAEMRAR, N HEEWmM,n € N, N
(1) R™ o R™ = RM+n.  (2) (R™)" = R™".
e () ARG EmfE, it T34 uE8.

= mn = O,

Rm°R0=Rm°IA:Rm:Rm+O;
=Rk %n = kif, HR™ ° R® = R™par,
Mn =k + 10}, @id e L4.9Q) U R4 684
RM o Rk+1 — pm (Rk R) — (Rm ORk) o R = RMtk o p = pm+k+1

Ja M * T HENHSEEARR 40




RAEWIZH

WRAAEMRR, N HEERmM,n €N, |
(1) R™ o R = RM+*n.  (2) (RM)" = R™Mn,
HEH (2) (B4 Ema, SEnadEdT T 4E a .
=5n = Of,

(R’m)O — IA — RO — Rm-O;
= B %4n = kB, (R™)* = R™ AL,

W=in = k + 10, @ e L4.9Q2) VL K e #i4.4(1) A
(Rm)k+1 — (Rm)k o RM = pmk . pm _— pmk+m _ pm(k+1)

@) &N AT HENEESEAR 41




RAEWIZH

il A ={a,b,c,d,e, f}, R=1{(a,b)(b,c){cd)(de)le )}, ;KR*"(n1,2,3,4,..).
fi# R' = R;

R?> =R >R = {{a,c),(b,d),{c,e),{d, f)};

R®> = R?°R = {{a,d),{b,e),{c,)};

R* =R’°R = {{a,e), (b, f)};

R> =R*°R = {{(a, f)};

R®=R>-R = §;

R7 = @;

n—g

@) &N AT HENEESEAR 42




IR 25 >

S={ab,cd}, RHS FIFXZR:
R — {(Cl, d)' (bl C)' (bl d)’ (CI b>}

K R™"(n = 2).

(i) A A S 158 5038 (45 B I RS PR AR TR 52

\S ;;»f;' School of Informatics Xiamen University (National Characteristic Demonstration Software School)
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IR 25 >

S={ab,cd}, RHS FIRXZR:
R = {{a,d),(b,c),(b,d),{c, b)}

K R™"(n = 2).
i

R = {{<b ) (b,d),(c,b)}, nRFH
{(b,b),{c,c),(c,d)}, mnEfBH%EL

@) &N AT HENEESEAR 44




KA

= 44, BREAGHEM, “ILRARR S AXBRIZFRRIARR HIMETT SR LR, A5
{30 F— A~ Al X | B | A FERAER.

'8

HIFEREMR = (i) ARWIR RN, Hg &
{1, %"ale]
rij =

0, gyl
W5k R AR R :
11 T2
M, = 21 122
"1 Tn2

%A ={ay,ay, ... ,an}, B ={by, by, ..., by JRMNFIREE, REMABIBH —JER R, MFEntTm

(i,j =1,2,..,n)

AL IR RH R
AN, HEH
BOEROHIURR S

G AP AL 158528 (3 B RS EAR RS2 PR)
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KA

Bl A={1234}, RAALKRAFR, R ={(11),(1,2),(2,3),(2,4),(4.2)}, MR

1 1 0 0]
10 0 1 1
Mg = 0 0 0 O
0 1 0 O
s FEVTIBE G- RHERERT, AT € AR /RIEH, ‘BRI R BRI

= A R INTE GEAERATE)
0+0=00+1=1+0=1+1=1.

= M /RIS (BHEH)
1-1:1,0-1—1-0—0-0—0
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KA

= R AR P

%ﬁ?ﬁ?@%Rﬂ’J RAERIAN, RARMEMEM, RREGr, =F 3] UME—ME

(2) M1 = M7
(3) Mg,.r, = Mg Mg, GLHIR RAZIBWIR R, Ry7EBR|CHIR R).
il _JﬁJmlﬁ’Jfﬁ?%%R 1E’J?§%%ﬁ@7§l

1 0 0 0]
11 11 0 0 1
0 0 Mp=1=10 1 0 o0
0 0 0 1 0 o0
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"
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R g
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KA

" RXRHA
MRlMRz

\|

1Al

i 58 11T 55 B B JC 2 MR, Mg, i, 1 = 1540 T

ERIEMR, R, = Mg, Mg, ¥ J5 2N T

< MRl[ ]MRZ[-']] =1

& Mg i, 1]Mg,[1,j] + -+ Mg_[i,n]Mg, [n,j] =1

& (Mg, [i, 11 A Mg, [1,j1) V -+ V (Mg, [i, n] A M, [n, 1)
& It(Mg,[i,t] = 1 AMg,[t,j]1=1)

& Elat(al-Rlat A atRzaj)

— (Cll', Cl]> (S Rl © Rz

S Mg g, lL,j] =1

: A [i, o ARG A H‘J%iﬁﬁﬂ%ﬁﬂ.

‘@) e MR T HENRESEATR
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2k

"RAHT

T PR R 2 PAETH SR N SR R AT i Alia 5

R PR A58
AN
(Mg)"
-, 22, 22, #P 4R
" Mgpys = Mg V Mg (3
" Mgpns = Mg A Mg (3E

ARZH
= {5l 411,

KA

= Mg,  (MMy)" = M;M{
AT SREN:

L5 B ST BUZE )
TR AR A BUE D)

"Mgp_s = Mpa~s = Mg AM_g
s M_g = _IMS (G REXT B 4y A E 2 R is )

(& ;; SYASE N R (%&1&%%&@\#6-&)
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KA E

s AR A LR RE A D — AR

1% R R R, SEUE AU EE . % R
o3 M ok Z R 5 i (U AE A Tk i

'1XA = {x1, %2, ., X}, REA LRIR R, VIR

., ERAMUNES, 2V =4, HxFx E’Jﬁﬁ

ﬁ(xu > € E & x;Rx;, W Gr Bl ZRHIR RE

\ °

il A={1234}, RHNA LK X ZR,

{(1,1),(1,2),(2,3),(2,4),(4,2)}, MRHIRFR
TN

X

=N
1 2
[
R = 4 3
Gg ] Gp
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"R AR FERIIRRE 37ﬁﬁﬂllﬁﬁﬁu;&73ﬁﬁﬁ1ﬂﬂﬂﬁR‘lEI‘J

/)Q

RERKE. B, B BRI A_ERBY MR £

1 2 1 2
o
4 3 4 3
G R G R -1
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KA E

HARFE: WERKMKZRE, NE AT A &, R4
j“lﬁJXﬁzgﬁwg % Jﬁéqﬁﬁﬁ]‘ﬁnnyliyb ,yk,f:[:Rz ﬂg%
Z P ) H R N B ke S0

GR GRZ
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DR 25

= {1,234}, RIALHIR R, R = {(1,2),(1,4),(2,3),(2,4),

(3 1),(4,2)}, KR, RT'HIR* B R R FERIR R &
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DR 25

A={1234}, RFALBIRR, R ={(1,2),(1,4),(2,3),(24),(3,1),(42)}, KRR, R™'RIR* 5%

77

i 0 1 0 1 0 0 1 O] 0 1 1 1]
“lo o 1 1 11 0 0 1 1110 0
Me=11 0 0 ofMr*=lo 1 0 oMo 1 0 1
0 1 0 0 1 1 0 0. 0 0 1 1.

2 2

4 3 4 3

GR GR—l

T B AR 1E AR (B RS E R TS52ER)
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BAK—Ihr, AN

R € AXB).

WHERTEA ERIR R, BIR € AXAR—BRACHE T (N5 )

E N 4.10

Y.

RIEA FJRH R e Vx(x € A - xRx), Bivx € A, 3 ExRx, WHRZEA LA R

o MU, A AT R (x, X)L A

/.

- AJ:HG/\Waé/%EAa IEI:‘%?%/%L% /J\_ éé:_:?%/%a _B%%/‘ZJ/’:, @é\%%p %BIEEI:Q

. 4B/

"REALARMRFS L SRCE,.

= [xeA b

FR AR, BESREANEHRH.

/)N H’J ﬁ fi?%%, EATEAJ:J

ﬁk%ﬁﬁ%%.

‘@) e MR T HENRESEATR
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J B R

E N 4.11

RIEA B R H wjeVx(x € A - xRx). Bivx € A, #HE xRx, WIFRRZ R H X
).

= HUA AR P, THETOER (x, x)— MR L.
"A BB RRO, MFRAR, BOSRKARARZ R HRT).
"REALRHRMRZS LNR=0.

"PRA ER/INRBRRR; Ex— LA LR KRR BERRKR.
€Y 4.11.2

RTEA ERAEH 1, Bl3x(x € A A xRx).
= [HEITLER (X, MﬂVJ\ﬁE, {HEAN2TE.

\_l
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A RS R E R

= H RS R B R AL, BATA R T & ER.
= H S AEE A R EASER. Ak HRA, BIZEE RAY.
= A AAEE, A RR R0 B EH R, DU R AR
Bl A={a,b,c}, A LHRXH
Ry = {(a,a), (b, b),{c, c),(b, )}
R, = {(a, b), (b, a)}
R3 = {(b,b),{(c,c),{b,c)}
fit Ry H IR, AR H RAY;
Ry H R HY (EH KA, 72 H R AY;
R:AEH R FEH RY), WA R H .

@) &N AT HENEESEAR 59




X AR

EN 4.12

RAEA LRXFRIS VxVy(x,y € AA xRy — yRx), BIXTHEE
ix,y € A, xRy, WyRx, FRRAEA EXFFRIF) —J0 R &R

X FR TR XRY 5 yRX B L%, BAHA, FRERA—1
"RIEA LXK ERE @ R=R".
il A BRI RE,, [HEER R, 25K ROE XA
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KRR RO Rtk

E X 4.13

RRE AR e VxVy(x,y € AANXRy AyRx — x = vy), BIXJ

UAH xRyMyRx b Hx = vy, WIFRRIE RN FRAY.

FERERY, Yy € A, HEE

s e VxVy(x,y EAANXRY Ax +y > yRX).

= fIxRyFyRxBE 4 #53%, B4 R HBI—A.
" REA RN AERS RNRICI,.
il A FMIEZER R, 250 R OE R FR .

€N 4.13.2
REAEX#r 1, BPAx3y(x,y € A A xRy A yRx).

= BlxRy Ay Rx ] DA A8, (H 2 = H — P xRyEA MMy Rx.

& MDA T HENREERERR

61




KRR RO Rtk
= R R WX FRPE S RXSHR R F LR A BURAS [F I BE S, BN Z TR B AR B &R

F

= Fr DA RS R4 PO 2 KRR, OSBRI, BLARRFRE R SOE RANFRR R (W
TSR R RETR, MR R), BEARIIRR R AR RAIRR F.

Bl A ={a,b,c}, A LHIRFZ
Ry = {a, b),(b,a),{a,c),{c,a)}
R, = {a, b),{(c,a)}
R3 = {{a,b),{(a,c),{c,a)}

" RERAEA LRXSFRE, At RS TR

" RERERAEA LA RIS R CIEXFRAY), & R FRAY.

" RARHEA :K%Xﬁ’?ﬂﬁ AEXSFRED), WA RS R
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(E3CRE

E N 4.14

RIEA ERAGH &
VxVyVz(x,y,z € ANXxRy ANyRz — xRz)

B TAEE WX, v,z € A, xRy HyRz, it xRz, WIFKR AL £ 1.

" XRyFy Rz BEA A R B FAE, BRI A — R H xRz
"RIZA LAREIRFZS R RS R.

Bl A LM EBER REy, HEFERRL, ZERR0, KRR, MTHETR
F, WERER, MRARIERRER.

@ JFKE 15 5R (%&1&%%&@\#4&)
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F&5s Itk 5 e A aet M

EN 4.14.2

R A% 1% i <
VxVyVz(x,y,z € ANXxRy ANyRz - xRz)

BIXTFAEE X, v,z € A, xRy HyRz, WxRz, NFRRFE AL W)

= xRy Fly Rz ZA A ) A7 AE, B[R] B AF AL — eI A xRz.

TN 4.143
RREA A A4 1, BlAx3ay3az(x,y,z € A, xRy A yRz A xRz).

= xRy, yRzMxRzA] DL R I FAE, (2 R0 H — xRy FMyRzik HxRz.

) & D AT HENRESEAR
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1Lk 5 A%
fl A={ab,cd}, ALHIRE
Ry ={{a,b),(b,c),{(a,c) {c, b) (cc) (b, b)}
R, = {{a, b),{c,d)}
R; = {{a, b), (b, c),{c, )}
R, = {{a, b),{b,c),{(a,c) {c, b)}
Ry A& Y, A At RAGE ).
" RyzA%id iy, ot AR Y.
" Ry A% I (A AR i), & AR .
" Ry ANRABIE I (ARG ), AR AR ).

= fER R MR SR, 5 AR YR ERE RS ANA X, Bk 2R 5T
(x,¥)5(y, z), ﬁiﬁ]&%%%%ﬂf#i‘_ I, ﬁJilﬂRz
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R 2R WM S5
= DL _E3ASFEAS: BRdAT] B Rk 5, AT DA i s B s B

o H MR AT AR, T ZE TR U .

wtorp, LA HRAR B RAREFRBHG S, FDANTREA, fitkx € AR
.

XA F B R R R B I {EREE B — 37
Bl 25k R BER R B B, SRR, RAHR, 1516 1Y, feA% i i), MESR A2 H .

Bl SLHEER BRI R R <"RHEHR, RNHIEER. RR“<BERHR, R
XFRRANAR 18 HY.

\
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R A I R

il EE5S = {a,b,c,d} EWIRERR = {(b,c),(c,c), {(c,d),(d, c)}, Wi R iy H: .
i

" a €S, {HaRa, FrARZAEH R 1Y

= {HcRc, FiPARA R H R

= bRc, fHcRb, Fft A& AERTFRE;

= ¢ # d,{HcRd H.dRc, Ff VLRA 12 R AT FR

= bRc, cRd, {HbRd, Fi DAR A RI £&52 ).

= fF1(b, c).(c, c), Bt AR 2 A% i 1Y

Bl AEERES ={a,b,c} ERIRFER = {(a,b), (b, a), (b, c),{(a, a)}BEA: H RHY, XSFRHY, 1258
i, WA H R, RASFREY, [ Y.
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R AR

$4.1 R C AxA, | F T fir i
(1) RZ2&H R W;
(2) Iy € R;

(3) R AR

(4) MpEXFfaZk LR £l

(5) Gr Ay

AT R AR 26

s

Jaray
~F

Y

) & D AT HENRESEAR
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R AR

4.1 R © AXA, W T W a2 SFA0T 1Y
(1) RE2R H R H;
2)I;,NR = Q;
(3) R™H2& R H R I
(4) MrEXN A% LT R 2 H0;
(5) Gr R4S AL TCER.
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R AR

4.1 %R S AXA, I 1 Wm0 i)
(1) RIEXSHRAT;

(2) R~!=R;

(3) MpAXTFREY;

(4) GrHAEA A g2 EA AR, BAMETT R
iSEENCIBUN
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R A I R

4.1 HR € AxA, W F 1 i 8L A i

(1) Rj& R A BRI

2)RNR1c,;

(3) fEMp, BRI = 1 (0 # ). WbFr; = 0;
(RZAWX, R TEREL— 1 R);

(4) FEGRH, X TR ZAE Rx, y (x # y), HAA ML, y),
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R AR
KA1 R S AXA, W 1 A 8L S5 Y

(1) R4 HY;

2)R°R C R:

(3) MR REM 5T = 10 = 1, My

(4) FEMp.gH, HAEZWIT ;= 1, WIMppH M JERT; = 1;

(5) FEGRH, X TAEATIR R X)Xk, A ML, x) (%, xi ) WG H
)32 (2, X ) -

(B Mo Bl I BN 2B A TR B, 0 Mo Bl A B TR AT T
1 ).
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R AR

A RIEA b I H AL I, | R A2 )R AT FR .
HEBH 7B,

BRI RAS I R FR Y, ]
—VxVy(x,y EAANXRYy AYyRx - x = y)
< IAxAy(x,y EAANXRYy AYyRx Ax # y)

HNNRZEALE ), FiAA3x(xRx), X5 EHMRZER HRT)E.
X, yHIL :,'a"é, ﬁﬁPJ\RJZ‘zEéJiXﬁ” Y.
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R A I R

" REEHG, RAZMA LTI, &2, TR, K, EE5%FeH, £ LikieH
Jo i 2 BT 5 2R R A (T PR 454 JEOR B e ?

= X5 5% &R JFOR It RS R 2R K.

= AV REG R G AR RIeFAR, IRIFHRIIEE R Y, 2R gAY, &

157 el
| HRE [ RAERE | X | RXRE | e
Ry1 v v v J J
R, NR, J J J v J
R, UR, J J J X X
R, — R, X J J v X
R, ° R, J X X X X

() AR5 152 5B (B IRSLIE IR R 5PR)
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R AR

RS HA LRI FR R R, WR U SWARAA ERXTHR R R.
W X FEEx, y:

(x,yY)ERUS
S (x,y)ERV{(x,y)ES
S (Y, x) ERV(y,x) €S
S (y,x) ERUS
FItPAR U SIXT AR
= [R]BELATHER N S&%Aiﬂ’ﬂﬁh 9%%
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R A I R

RIS A LRI HRR ZR, MR — SHW2A ERINHRR &

uEBH N EExX,y:
(x,Y) ER-S
S(X,Y)ERAN(X,y) &S
S (y,x) ERAN(y,x) &S
S (y,x)€E R—S
FTPAR — STEXTFR A

A g2 - TSt ¢
() AP RS 1525 (BB RSE RS
\ School of Informatics Xi iversity (National Characteristic Demonstration Software Scl

%)
hool)
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R AR

m AR 35 MR OSBRI

fl A = {1,2,3},

S8 PR — R

ALERIR AR ={1,2) S = {(2,3)} #8724 EHfZiE R &, H
RUS = {(1,2),(2,3)} I 2A LHIRE R &

ALERIRFRR = {(1,2)}R1S = {(21)}# 24 LRI RTFRR &, 1H

RUS = {(1,2), (2,1}

I A B ROTFRIR R .

@) &N AT HENEESEAR
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R A I R

» H R4 3 X I B A — R
#il & A = {1,2,3},

AERIRAR =S5 = {(1,1),(2,2), (3,3)}#BRA LB R X &R, {H
R—S = Q0HARA R H R .

A EWIRARR = {(1,2),(2,3),(1,3)}F1S = {(1,3)} & A _ERfE
KA, HR — S5 = {(1,2),(2,3)} FI A A LML H# R R

—
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R AR

= [z B Bk, RRREE, RO RRIEAIE P A HA — R IR
il %A = {1,2,3,4},

ALBIR AR ={(L2}AS = {21} #EA LR AR K F, HR-
S={L) EIARA LR B KRR,

AEBIRER = {(1,2), QDIRIS = {(2,2)} ¥ 2 A LR &, {HR -
S=UL2) A RA_ BRI R R &

AEBIR AR = {(1,2), (2,2)}A1S = {(2,1),(2,2)}#F 2 A_ERY ROTFRR &
fHR o S={(1,1),(1,2),(2,1), (2,2)} AI N A_LHY RATFR R & -

A FRIRZRR = {(1,3), (24} S = {(3,2), (4,3), (4.2)}3f & A ERI1&348 %
#o fHR © S={(1.2),(2,3).(2.2)} Hif e A ERIFRIB R &,
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DR 25

wS =1{1,2,3,...,10}, S AR %:
R={xy)Nx,yeEAAx+y =10}

FI W R ik .

v

(i) A A S 158 5038 (45 B I RS PR AR TR 52

\S ;;»f;' School of Informatics Xiamen University (National Characteristic Demonstration Software School)
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DR 25

wS =1{1,23,..,10}, SERIRARR = {{(x,y)|x,y € ANx +y = 10}, FIl
Ry .

1

=1 € S,{H1R1, FrARIAEH R #Y;

= {H5R5, At AR R H R ;

s 5 FAEEx +y = 10, BIxRy, #AHy + x = 10, BlyRx, Fi VAR EX R EY;
= [a] _E, At DLRAS A RON BRI

"3R7,7R3,{H3R3, At AREA A& ).

" fFAESRS, Pt DARAN & RAZ 13 Y.

@ GRS (%&1&% ST AR TSR PR
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R EA ERR RZRA—E HA4 39 LRy SP: BT A py 5
Sepkm, aERE

=R RAEAH M, U s 7 A fiS xR, A4

AT LS x, x)MSRR'EHEAG H k. (BN AFER

MR ZEKZ%.

s K HeE R/ DIEERIRERR, iz B gk KPR,
X R4

(tip) ARG 15 50 (45 B AR SL LR AR PRS2 IR)

':’ ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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WEREARZRAA EI% R, MR E T W, f23) 1

e AR RR

(3) s/ R A BAETRERAH R R BitEis) RERR", B

R H R SRR sgid) 1
'R € R’;

bbb

R R", #AHR < R".

"RI

\8:2%/  school of Informatics Xiamen University (National Characteristic Demonstration Software School)

= [ O RR Bltiid ) AL il e Er (R), s(R)FIL(R).
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fl4.15 %A = {a, b, c,d}, R = {{a, b), (b, a),{b,c),{c,d),{d, b)}.

85

() AR5 152 5B (B IRSLIE IR R 5PR)
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KR € AXAHA # @, RZ2B R CIHR, 1&id) 7 0 B5104 2R = r(R)
(s(R), t(R)).

HERH (PAR RA B A, RERRAIAL 3 18 )
LR RAEH R, RIRA G2 AERMHE R RAR,
B X 4.1503)F/MiEr(R) € R.

X e 4. 152)R < r(R), FTAR = r(R).
" Fu4 Mk #HR = r(R),
%)‘44.15(1)1%7”(1?)%@&&’1 ﬁﬁuR%E}ilﬁl‘J.
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H R A i

HWR C AXAHA+ 0, MAr(R)=RUI,.

HEBT (1) 2 Iy € R U Iy, FRPAR U L H R

(2) A R S R U Iy;

(3) Fe/Vitk: XRP A PEEASRMA R AR, HEIUEMR U I, S RP.
X TEE(a,b) € RU Iy, F(a, b) € RV {a,b) € Iy, 177 Kitit:
= 2a,b) € R, [HR € RP, nJ15(a, b) € RP;

“ #i{a,b) € I, A[ffa = b. FIARP & H R 1Y, A]5(a, b) € RP.
MR U I, S RP.
B E 41581, r(R) =R U I,.

= A B TG (R)TE: RIKKREAP#ITRa, #(a a) € R, FETEMAZIRYp X, HILE
far(R).

() AP RS 15 508 (45 B RSO L SR TR 52 BR)
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X RR A B B R &

PR € AxXA, WAs(R) =RUR™L.

HEBH (1) 3% 2k AL (a, b), (a,b) € RUR™Y, IF(a, b) € Ru(a,b) € R™T. X & & X5
(b,a) € R~18(b,a) € R, Bi(b,a) € RUR™L, FfPAR U R~ EXFFR 1.

Q) figM: RS RUR™ L.
(3) Fe/Mitk: BRPIEA EAEEBARNFRR R, TFEIEHR UR™ € RP.
S FAEZ(a,b) € RUR™Y, £(a,b) € RV {(a,b) € R
= #{(a,b) € R, IR € RP, 0]45§ (a, b) € RP;
= #(a,b) € R7', M| (b,a) € R € RP, R RPZEXIFRIN, AT 45 (a, b) € RP.
MM RUR T S RP, X 4.158] s(R) = RUR™L.

= ALy T Mg s (R L IR ER P40 (a, b), #ia # bH(b,a) & R, HH(b, a) M)
R, HBLEI s (R).

(i) A A S 158 5038 (45 B I RS PR AR TR 52
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(ESUAIREN U AP

KR € AXA, MAt(R) = U2, R*=RUR?UR3U -

WEB & R"=RUR*UR?>U ..

(DM #(a, b) € R', (b, c) € R', MIR'WI5E X, FFAEIEHEBh, ke, 1§15 (a, b) € R", (b, c) € R*.
n[f%(a,c) € R" - R* = R"™* € R, f{a, c) € R', HBLIFHER AL E 1.

Q)& R S R

(3) B/ RRP A PAERBEERIEE R R, HEIUEWIR' < RP.

V(a,b) ER', HR'WE L, WHGFEFAEIEEEL, F15(ab)eR", MGELEL-1A TR
C1,Coy ey Cro—1, 143 (a, c;) € R,{(c{,¢y) ER, ...,{Cr—2,Cr—1) ER, {ci_1,b) ER;

R € RP?, FH{a,c,) € R?,{(cy,c;) € RP, ..., {Cx—2,Cx—1) € RP,{cy_1,b) € RP;
i HIRP By4%38 1%, 19(a, b) € RP. HHILAFIER < RP.

(i) A A S 158 5038 (45 B I RS PR AR TR 52
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A ) P

HRYEEHE4.5, FATRI DA A ERAYR RAFEMKr(R), s(R)HI
t(R)HIR R AREM,, MM, B]:

M, =M+ I
M,=M+MT
M, =M+ M?*+ M3 +

w Hidt T, = MOJEFNM By B BT AR B, MT M B2 B .
w E S B B B TG 2R FH AR e s FH 32 i fn o2 S5 5.

JLPIK S 1 R B (5 B 1R ST R AR PR S BR)

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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P AL Y B R 3E

AR, FATWAT AL A ERIR REG, >Rr (R), s(R)RIE(R) B R R E Gy,

GS;FI]GU JU,fﬁJAI' 15.

/G

EHCHRE—
() R 132, B¢

" \NGHIEEA4E

25K, WAREH BEREUIN E—1 B 3, m&R2IRR2G,.
— 551, WRA —4%x; B B BN 3, WIAEG Hoin—4&x; Bl x;
PLER ﬁ"zj I%TEG -

)ﬁxl 47)1 i&uM%uﬁHﬁﬁﬁﬁzJ@?’), o, WP K IR

(MAGCHISG R, R E R X1 X, o) Xk, Mxl%w\m:ﬂﬁ
le; x]2 LY, x]k- é*ﬁﬁjﬁﬁﬁﬁﬂqéﬁaﬁ H:I‘ ﬁﬁ'fﬂ‘%’ B £ 'ffl‘%] EGIEGL“
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#l %A ={a,b,c,d}, R = {{a,b),(b,a),(b,c),{c,d)}, 3Rr(R), s(R), t(R).
fiFt
r(R) = RU I, ={(a,b),(b,a),(b,c),(c,d) (a a)(b,b)c c)(d d)};
s(R) = RUR™Y ={{a,b),(b,a),{b,c),{c,d),{c,b),{d,c)};
R? = {{a,a),(b,b),{(a, c),(b,d)},

> = {{a,b),(b,a),(b,c),{a,d)},

*={{a,a),{(b,b),(a,c),(b,d)} = R?, RINMEIL;

t(R) = RUR?UR3={a,b),(b,a),(b,c),{c,d),{a,a),{b,b){a,c){a, d),
(b, d)}.
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A Y e

YR, R, € AXAHA # @, R, C R, . il

(1) r(R1) € r(Ry);

(2) s(R1) € s(Rz);

3) t(Ry) S t(Ry).
R
(1) AR, SRy, HR, S 1(Ry), LR, S 7(Ry).
r(R)BHEER ME/NEHRRR, FiPAr(Ry) S r(Ry).
(2)5 ) [a] AT HE.

MAS 15 2 me (4#&1&% ot IiiAT*-g—Fx)
St/ Xiamen University (N

ool)
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A Y e

WRy, Ry & AXA, N
(1) 7(Ry URz) = 1r(Ry1) UTr(R2);
(2) s(R UR,) = s(Ry) Us(Ry).
HEEA(1)

VrEUME: MBI E LA fER, € r(Ry) HRy S 1(Ry), MR, UR, S 1(Ry) UT(Ry), H
Fr(Ry) U (R H AT (R U Ry Wi /M, AJf57r(Ry UR,) € r(Ry) UT(Ry).
4k HR1 € Ry U R, € r(Ry URy), VLK (Ry) Wysg/MiERIr (R, U Ry H B, Pl 15
r(Ry) €S r(RyURy), WHE [ fFr(R) S7(RyURy). MR f3r(R) UT(Ry) S T(Ry U
R,).

Ik, 7(Ry URy) = T(R1) Ur(Ry). lﬁ‘l@ﬁﬁﬁ(z)-
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A Y e

KRy, Ry € AXA, N
(3) t(Ry1) U t(R2) S t(Ry URy).

HE
T3t T PEBIEL(RY) U E(R,) S E(Ry URy). [ i MABHORE 2 R —
(HR R > 4R Al fik, SR DAL ARIXE R b

BIROHER Z Ja AR IR I .

A ={a,b,c}, Ry = {{a,b), (b, c)}, Ry = {c,a)}.

WAL(R1) U t(Rz) = {(a, b), (b, c),{a,c),{c,a)}. TSI SR AR I A
i t(Ry UR,) = Ey, BIA FIE R R, Hen) DL I s /e
WA, E, & t(Ry) U t(Ry). t(R{ URy) S t(Ry) U t(Ry)

() AMAS ER R (R RRSERIRFFIR) (0 & N*T tannssers 95
\&==/ School of Informatics Xiamen University (National Characteristic Demonstration Software School) K




P B Y R
R € AXAHA + @, I
(D) =REH R, Ws(R)Mt(R)Wad H RAY;
(2)  RAEXTRRAY, Wl (R)ANE(R)HL X FR HY;
(3) HRAZALER, Wr(R)WAEH I, HEs(R)A—ERiS.

WR € AXAHA # @, N
(1) r(s(R)) = S(T'(R));
(2) r(t(R)) = t(r(R));
(3) S(t(R)) c t(S(R)).

= (D) BG N Brit Al 5.
= (3)A]id Ay st(students) < ts(teachers).

2T\ 2] gne . —_ , .
() AP RS 155k (R TSE R IR 52 BR)
\ School of Informatics Xiamen University (National Characteristic Demonstration Software School)
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DR 25

A ={a,b,c,d}, R ={{(a,a),{(a,b),(b,c),{(c,b),(d,b)}, Kr(R),
s(R), t(R).

(i) A A S 158 5038 (45 B I RS PR AR TR 52

\S ;;»f;' School of Informatics Xiamen University (National Characteristic Demonstration Software School)
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DR 25

WA ={a,b,c,d}, R ={{a,a),{a,b),{(b,c){c,b){(d b}, 3Kr(R), s(R), t(R).

fiFt

r(R) = RVl ={{a,a),{(a,b),(b,c),{(c,b),{d, b),{(b,b),(c,c)(d d)};

s(R) =RUR™! ={a,a),{a,b),(b,c),{c,b),{d,b),{b,a),{b,d)};

R? = {{a,a),{(a, b),{a, c),{b, b),{c,c),{d,c)},

R® = {{a,a),{a, c),{a,b),{(b,c),{c,b),(d, b)},
*={{a,a),{(a,b),{(a,c),{b,b),{c,c),(d,c)} = R*, RIIEIL;

t(R) = RUR?UR?3 ={{a,a),{a,b),{b,c),{c,b),{d,b),{a,c),{b,b),{cc){d,c)}.
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4.5 TR R P 5% A&




FMR AR

E X 4.16

BWR S AXAHA # 0, FHRIEH W), MNAFIEEEK), WMFRRZEA ERZEN K. W, &
(x,v) € R (BfxRy), Frx54r+y, icfEx~y.

1 EAR FEPREE AR A

Ry = {(x, ) x,y € AN xHy[R4FEAS;

R, ={{(x, )| x,y € A Ax 5y},

R; = {{x,y)| x,y € A A xHJFIRA Ly /M

R, = {(x, »)x,y € A A x G5y H—THRIEEIR]

Rs = {{(x,y)| x,y € A A xHJIREE LLy H};

HAR FIR A EMEM R R, Re A SERFRIG, Ry A RALIB I, Rs A2 B AR FR ).
" HELRPPATRER, AR R EF MR ER.

@ BHXE 154 LHPR (%&1&% S IiiAT‘I‘--a-B;c.)

\a%  School of Informatics Xiamen University (National Characteristic Demonstration Software School )
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FMR AR

ﬁﬂi&AENAAi(b,é\

R, ={(x,y)|x,y€EAANx=y (modn)},n = 2

M. UEBHR, BB FGA EMS R R,
kA

H )k x = x (mod n);

XEFRIEE: x =y (mod n), y=x (mod n);

i x =y (mod n), y =z (mod n), x =z (mod n);

PR, R G A LSRR,

,@; JAREEREPE 2 (%&1&% SEIAEAR PF PR
&/ School of Informatics Xiamen University (National Characteristic Demonstration Software School )

M AT BN SERR

Hrpx =y (mod n) WEx 5yEnil 3, BlxBrUnB RIS yErUniRwEL

101



FHR A

,fﬁlj 416 i’&A — {1) 2) 3)4) 5) 6; 7;8}, j‘_\{Rg — {<X,y>|x,y € A/\
x =y(mod 3) IR KA.

TN = 2] o2 2 == 3% I T
G0 AP AL 15852 (B B RIE LR HFS2ER)
\ 2/ School of Informatics Xiamen Universit (National Characteristic Demonstration Software School)
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EN 4.17

RAESEEFAENFMRR, VX EA S
lx]r = {y |y € AHXRy}.

FRIxX]r xR TFREGEEN L, JPRTHYRRFER, AIRFR B E0 2K, el x].
= FMR[x] AT R T REXFM MM IR Fral i 86
4. 167h By T e

4

Do
II Il
ul
II I
A
w &
]

:6:

= LA, 1&&!:2‘%19"!3075%&0#@"7 AR . BT AAS [ B S5 RAOCE 34, AT
2&[1], [2]F0 [3]-

M AT BN SERR 103




RBAEESEBA LT R R, MVx € 4, [x]p 2 AR HERE 4.

RG]

[x]

A f5x € [x]g, Bf[x]r # O.

RW) H RS xRx, MEHEZM A € X
r = y|y € A AxRy},

s R Sy € A, B x]R € A.

= XYL AR TUE T

(Cip) APIK G &2 5 (45 B TSR IR TR 52 BR )
7 School of Informatics Xiamen University (National Characteristic Demonstration Software School )

R S R AR,

L&

1

EPHHEC

@D & N * T HENHESEAR
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RREAFZEHREGA LHFMR R, WYy, y € A, xRyZ HAXH [x]r =

ly]r.

ukBH
otk FHxlg = [vlr , Hx € [x]gf8x € [y]r, T4&XRYy.

DB BHIXRY, XN TRz € [x]g,
z € |x]g AxRy = zRx AN xRy = zRy = z € |y]i.

Atlx]r S [ylr. RIUHTATEY IR S [x]r, FrPAIx]R = [y]R.
o8V 2 M) A 0 T i e R e 3

, GRS (%&1&% ST AR TSR PR

) & D AT HENRESEAR
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BRI IEAA LIS % F, WY,y € A WFxRy, W [xlx 5
[y |pg A AL

IR

JUETE. WRAIEERZ € [x]g N [y]r, MIXRz A yRz,
RERSFRIEAE 18 Pk /] Fx Ry,

BB Ry X )E. Wx]z 0 [y]r = @.

"YW FI LR R T AR BFE R, HiXEEG R
Z BTo IR,
t)) AP A5 15 A 28R (5 B IR SR AR PR 221

NG/ School of Informatics Xiamen University (National Characteristic Demonstration Software School )
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SEA LRIE R FR, WA S RS

RIEAERER

i

SIEEEIES

5

Flzlr

C A,
i, X~

HFHZEU{[x]r| x € A} = U, FHERY,
yeEU=>3z(z€ ANy E |[z]p).

n[15y € A, BiU c A.
Ry,

yEA=>y€lylpc U,

By e U, BIACU.

FiA =U = U{[]I A}-

@D & N * T HENHESEAR
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X 53R

= “YIARE, NUER”. aRETENREELBEZ —, o RNRTERT AW RS
Z AR .

= GIEEM R RN TRBE G RITTR TR

E N 4.19
WA # O, HFAEAN— N F IR R :
(1) D & m;

(2) T AR A~A R T 5 5L
) T A AR TR LA
YRR AR — A 77, e LR R R o) R

= Rt g R riE MMECE (Mutually Exclusive and Collectively Exhaustive))gill], BI“As
A,

() AR5 152 5B (B IRSLIE IR R 5PR)

' School of Informatics Xiamen University (National Characteristic Demonstration Software School)

Vs
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X 53R

it

!

il BRI I IE S Javali 2 4F Character3
S ={AB,C, ..X,Y,Z,0,1,2,..,89+-%/,=12,..,#8%).
~ 84 Sa = (A B,C, ... X,Y,Z),

BrsEep =1{0,1,2,...,8,9},
FRfrs®ay ={+.- /=17, ... #§},
4R gn = {a, B, V}mzlﬁﬁg/‘kﬂ/ )

7
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#l4.17 %A = {a, b, ¢, d},

1= {{a, b, c}, {d}};
m, = {{a, b}, {c}, {d},
Ty = {{a} {a,b,c, d}},
T, = {{a b}, {c}}
= = {0,{a, b}, {c,d}},

s = {{a.{a}}, (b, c. d}},
e, Fim, AR5, S E R IR ARG RIS, . Ay B A TR S

AR, m iR TENIFELS T IR, nsHEHO, no A RARTH
M.
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X 4.18
BRZEIFZHEA LEN R R, RFTAARFMEN I TR NES
WA ART R, O4E
A/R = {la]i | a € A}.
" HARA/RFURA_ LR TR — AR 43, JonaR [a] Bl 43 3R
=Xl4r SRR, B ERHX.

"R EA LR 55 FEMN R RBA L —— XN, X FE R 73 RS
RE"HIBE, AR B [ HY.

=fEfl4. 169 R4RA/ Ry = {[1], 2], [3]} = {{1,4,7},{2,5,8}, {3,6}} =

@) &N AT HENEESEAR 111




o FMR R SRS
15]4 18 %A = {1,2,3}, iloRA LRy MR 7, @M EFEN R F XA HE.

={1,2,3} EASHA Iﬂ HI X ﬁiﬂﬁﬁ"ﬂéé

En, HHHNA/E, = {{1, 2,3}};

Lo, Hw#E N A/, = {{13,{2},{3}};

Ri; =1, U {(1,2),(2, 1)}, Bi%A/R2 = ({1, 2}, {3}};
Riz =1, U {(1,3),(3, 1)}, Fi%RA/R13 = {{1, 3}, {2}};
Raz =1 U{(2, 3) (3 2>} l%f A/R23 = {{2 3} {1}}-

@) &N AT HENEESEAR
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X5, F R R SRR
il WA ={1,2,3,4}, FZRARRI ST = {{1,2,3},{4}}, KimEmA L
R R ZRR.

iR, — AR R R SRR TR %R, R =
((1,1),(1,2),41,3),2,1),(2,2),(2,3),(3,1),(3,2),(3,3), (4, )},

"R R B TOER AR ) — 3l 23 P,
= A LSRR RN B AJ:JD%?%H@J Y k%\ﬁ%/‘ﬂé% 1 .
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DR 25

A ={1234}). TEAXA L@ XL BEMFER, Y(u,v),{x,y) €
AXAF

(U, V)R(x,y) u+y=x+v
RAEHEAXA/R.
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DR 25

XA = {1,2,3,4}. TEAXA L@ SLEHRERR, V(u, v), (x,y) € AXAR
(u,V)R(x,y) u+y=x+v

KEHEA/R.
fi#
AX A EMHITOR 2
(1,2)~(2,3)~(3,4), (2,1)~(3,2)~(4,3)
(1,3)~(2,4), (3,1)~(4,2)
(1,4), (4,1)
(1,1)~(2,2)~(3,3)~(4,4)

FTEL, A/R = {{{1,1),(2,2),(3,3), (4.4)}, (1, 4)}, ({4,1)},{(1,3),(2,4)}, {(3,1), (4,2)},

11,2),(2,3),(3,4)}, {(2 1) (3 2) (4, 3>}}

@D & N * T HENHESEAR
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fh 77 < 2%

" W) 2 I IR)T 2% 2 SRR Z R B EERHE, O 2 K
%&%ﬁfé%MM%%%%ﬁm
E Y 4.20

KR S AxA, SRRZEH R, RATFRAAEEE], WFRRANA_ERRHT R A,
AR Y. @R (x, y) € <, MigtExsy, BEX /N5y,

"X HENTET A R IRIUR MORUDN, TR R P % R iy .
X /NFAET Y I8 SR AR NP _LHEFEy B s oty .

s <SHEARERRG R —NBER, HREFEL FR—IRR, R, il
Aﬁ<J%ﬁ%
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fh 77 < 2%

il (DARSEHHENIER T8, KTEHETRE<={xy)|x,y €
ANx 2y HEAER— MBI RR. 54,2 <2, B2 K 3.
(2) AN IEFFARZ, BHES ? \ BER R R<= {(x, y) | xZEPR
v BA EW— M RER. 1<3,2<4,{HE2 £ 3.
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fh 77 < 2%

Bl AR —BE, ANANFHRIE, A LHEERR

<= {x,»x,y €EAANxX Sy}

R & WA = {a, b}, ZBAK T H3ANTARIE:
Ay =10,{a},{b}}, A ={{a}{ab}}, A;=P),

EATR B AL SR 2 0 3 N AR )7 Ok &
¢, = 1q, V{0, {a}), (D, {b})}; (FA{a},{b})
c,= la, Ut{taj1a, bpj;
;= la, U0, 1a}), (D, {b}), (D, {a, b}),
({a},1a, bj), (b}, 1a, b})}.

(D \EPIK G T %@Fx (4‘:?‘&1&"]’" 2 I.’-.tiATq'--a-BJc.) oA [} M%7 HENRSEERER 118
XY oot f formatios xiamon Universty (Natonal Characeristc Demonstation Sofwrs Sohool

VAN

VAN




iS5 AAT L

TN 421

B ARSI A LRI % R, 5 X R
Dx,yEAx<ye x<yAx#Y, RR, RKHT<
2)x,y EAxHyrfllbk o x<yvy=<x

IR E R OT R AT Y.
"Vx,y € A, TP R AR, WA NRIUMEOLAT 5B 4
x <y,y<x,x=yx5yEAnl L.

fl A={1,23} EayREEr R R <={(1,1),(1,2),(1,3),(2,2), (3,3)}+
1<2,1<3,1<1H1=1, 23F[I3TT[:I3

@) &N AT HENEESEAR 119
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E N 4.23
A AMA_ LR R R R <— B MR 2E, 18454, <).
= flw Jr SR P XTERAE FC, ), HER X

Bl B G IR NTHETRAEASMBURPIR(Z <<), BLEANTEP (4)
ML R RS M BURTFHR(P(A), <c).

EN 4.24
(A, <VARFHE, Vx,y €A, WNx < yBHAGFzZ € A, f§iffx <z <y, NFKy
75 T

il HBEA={1,2,46} LR R, AER], AfoE R, HALET], F
KA1 <2< 4. 6{@$%§34 ﬁ>§4 k6.
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s

<% AN RIERRG I, BILHR E AR % R 23 R ALY %
R, EI A EA RO A TR R R R

o 5T (R A, <) O 07 1 S5

L. B H S R AER VX, y € A, x <y, WAFExBAEYH
i

2. My B Hx, MAEE P EZE Y. Hx <y, BypREEx, Nx5
V2RI T B2k

s FUL PR, BRI E E B R R, AR e !
= S HF R A 7K 2.
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f514.20 ® H1({1,2,3,4,5,6,7,8,9}, <| VAP ({a, b, c}), <) W& I &l
8 {a,b,c}
®
{a,b} ’ ‘ (b, c}
{a} {c}
1)
(G APASF ER5R (R REIRREFSIR) (50 &N AT tunussers 199

N85/ School of Informatics Xiamen University (National Characteristic Demonstration Software School)



e R &

Bil4.21 & HR )75 (A, R) s B |, f
REEGAFNR RRI A ,
fit d e o

A={ab,cdef,g, h}

R — {(b,d), <b,e>, (b,f), <C1d>1 (C,B), C: b C g
(¢, f1.Ad, (e f){g M}V I,

123




DR 25

EH({1,2,3,4,5,6,8,10,12,16,24}, <, ) B n4 Hi 2.

(i) A A S 158 5038 (45 B I RS PR AR TR 52

\S ;;»f;' School of Informatics Xiamen University (National Characteristic Demonstration Software School)
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DR 25

i H({1,2,3,4,5,6,8,10,12, 16,24}, <) Hy w4 17 &
ﬁ’qﬁ s 24

12

(i) A A S 158 5038 (45 B I RS PR AR TR 52

\ %»f;' School of Informatics Xiamen University (National Characteristic Demonstration Software School)
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E N 4.22

WA, <>7§Mﬁﬁ% B, AVx,y €A x5yH#uJlt (a<bVb < a), MHEIHA
ER—AN2 7 8 R 7 o8 &, ILIFR(A, <) N 275

ok 5 \Eqﬁg‘%ﬁ:ﬂi‘f\"ﬁﬁﬁg — % HLE. READX, $iGAH
k.

WAR BN RS 78, W<M=Z 2R ER.

ZEP = {0,{1},{1,2},{1,2,3}} EMIBEAE R R<c, (P, <)M L2F4E.
M0 S {1} c{1,2} €{1,2,3}, P LAEEH I RZMABETRE.

P = {0,{1},{1,2},{2,3},{1,2,3}} EMBEER K<, (P, <)M
w4, WOFE(L 2} € {2,3).

c.,; AL 15 AR5 (5B RSO IR TSR ER)
School of Informatics Xiamen University (National Characteristic Demonstration Software School)

[Fl»

iy

>+.-§T§T
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FLeng Hr A e — TRz B (BT BR, AR RN, O 7 XBIeA, F 85 iy
—LRROLR:

EN 425
(A, <)&m¥%, B S A,y €B.
(1) HVx(x € B = y < x}¥OL, WIFRy A B & /NG
(2) HVx(x € B - x < yYOL, WIFRy A B &KL
) HVYx(x EBAx Sy - x = yUSOL, WAy BRI/~ C.

%
(4) HVx(x EBAY S x = x = y}OL, WKy A BRI L.

= f5/NJn: y EEHEHER /DS, e P v — B A A
" f KOG y EGHERR R, W T i — e v A
= t/hot: A tby/MNIER, AR HE.
= RO ALy KRMITR, AATHAHE.

@ JLPMR G 15 RS BR (B SE R SR

\&e/  School of Informatics Xiamen Universit ity (National Characteristic Demonstration Software School )

CrY Il R LT
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VAT A /NTTAIAR /N TG oA 1, R/ N 4508 R4 )l
/LSRN TR R G AR TRBIN S .

/NI BH R/NITT R, ‘B 5B AR TR AT kL Ak /M oA — € 5B
LR, RERA wJ\ WL, ‘Bl et/ Ie.

= AN BN T RA AT EL . PR ISR AT b, R4 Herp 2 — B A AN T T
= By /Nt — € A& B Il /N JT.

= HB HA— M/t W' — & 2B /N L.

" FERITEA, )P, BN T— @47, HEA— EFEE R/ L.

" (HE e /NG, — &R ME— ).

() APIR G 158 578 (45 B RSTILIR TR 52 PR)
“'e»,:,:;g School of Informatics Xiamen University (National Characteristic Demonstration Software School)

| -
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(A, VWP, B S A, A BAR/NG, Wb ME— ).
B

B e afIb 2 HABRIA R B e/hog, Wa < bAID < a, HwFHRAIFRME, ffa = b.
[ B )k B B e NG b ME—

f
Bl AR EA, <VE iR, KA/,
E:/INIE, MR TE, B KT ; . ’:
fi# Be/hotaka, b, ¢, g, RIS, h, a, A
/N eI K TE.
= HZ il a] 4, IR A 45 A BE AR /NG, X ° °

W RIL. “ b ¢ g
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] #A=1{1,27345678,09}, 8
B =1{2,3,4,6,8}, IRFRR ¥ *
bR R, RAFIBRHB/NIG, /N
JG, B KIT, M RTT. ‘e ° 7
it 5,6,7,8 92ARMITT, 1BE
AR B/ N X GEM /N IE, AR S 2 3 7
5 R TG.

68 IEB AR KT, 2F135EB AR

/NG, BI%A fe Ko/ IC. 1

@) &N AT HENEESEAR 130

| -




ERES R

E X 4.26
(A, <VhfRIr&, B S A,y € A.
(1) #HVx(x € B = x < yYROL, WFRy B Ry L5
(2) #Vx(x € B =y < xPROL, WFRy IBHY R
3) AC = {y| y—BH_LF}, WARCHys /e B/ LA B LAl A
(4) AC = {y| y&BH N5}, WARC By TO N B F X T A8 T i
= RS TR, EEAL TR RBELATRILR, AW RER)E T B.
" BHJ_EFF SRS —EAFTE, AN, IR R BA— 2 AE.
= _LRFA SRR AL 5 AR, LSRR M — .

= X TE—SEBME, /A —eR A TR, HTRARLRE/NIT, HAAREE
FHAANETB. HoAon, LA LA R P

@ GRS (%&1&% ST AR TSR PR

324/ School of Informatics Xiamen University (National Characteristic Demonstration Software School )
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ERES R

Bl BT (A, <) 4 TR, /

AB ={b,c,d}, KB L3, F h
L, B, A d e ®
i

diif B ERL, dit BRI, o o

BHY N AR EA A b c g

132




DR 25

BA=1{1,2,346816,48,72}, B =1{2,4,6,8}, MFRES|
PR &R ORBI ER, A, LRI, MRS

(i) A A S 158 5038 (45 B I RS PR AR TR 52

S —#/  School of Informatics Xiamen University (National Characteristic Demonstration Software School)
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DR 25

BA=1{1,2,346816,48,72}, B =1{2,4,6,8}, MFRES,
PR &R ORBI ERY, A, LRI, MRS

fi#

48, 7252 B B3, (R B LS, 48 £, 72.

IFI23EBHY T3, 22 B NS

= UL AT, Arp T BRI ARG B3, A AR T A

JLPIK S 1 R B (5 B 1R ST R AR PR S BR)

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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4.6 pRIELHY R SO Jit




= =SSR, PR R SOIAME ST AR AR I8, XA ek

B— WA S BE 22 W)
ok S SR AR i Y M PO RN G Y (R H@ﬁ%ﬂ?m
— PRIk B T8 R, FHoE SUEAME ] LRS- RER.

" RE LR R F R AR ET 2, AN
W A~5 B Y U A A B AT 2R 14 PR )

"HBAERFIRN IR R, MEMISERH TN REEGILRZ
EEEZS s -3

4 g . — s .
() AP RS 525K (B RS R R S52BR)
“'e»,:,:;g School of Informatics Xiamen University (National Characteristic Demonstration Software School)
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EN 427
WF R IR R, £Vx € dom FEGFIEME—HRJy € ran FﬁXFy}JjZ_L,

)”'J?F/’JL(FﬁIXI%C NTFEF, R AxFy, WidtEy = F(x), I3y AF
1 x p BME.

"Vx € dom FERAFAEME— Iy € ran FAExFy oL, FROA BREH HLAE
P, SR R AR BN B BB A

Hil4.24 &F; = {{x, y1), (X2, Y1), (x3,¥2)}, Fo = {{x1,¥1), {x1,¥2)},
AW BT S R 2L

it FireRE, Fo AL AN N Fx A8y My, AxFy
x1Fyy,, 5REE TG, BME, A2 REL

@ GRS (%&1&%%&@\#6-&)

\8:2%/  school of Informatics Xiamen University (National Characteristic Demonstration Software School )
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X 4.28
BF, G R %L, M
F=GoSFC<GAGCF.

- @%ﬁzﬁ%%ﬂﬁﬂmﬁ% TIOUR R RIR R, AR R R RS
BFH 55 ) SR T R

. JH:EIJU, AR ZA 55, CATTIE SO — e 5. 35 @ SO, 2%
FZGVGZF,

Bl F(x) =

)=x—-1,0MF # G, KK
dosz{xIxER/\xi—l}idomG=R.
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E X 4.29

XA, BRHES, R A&, Hdomf = A, ran f € B, NFf
HMAZIB e ZL, weAEf: A - B.

#] %L : N> N, f(x) = 2x;2 MNZ|NH R 2L
K%g: N - N, g(x) = 2482 ANZINF) R £
HfFRARIBI R R, FIWTf 325 R A B B0 75254 i
() f H’J%)Linic A A;
(2) fEA T 2 FE .

JLPIK S 1 R B (5 B 1R ST R AR PR S BR)

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

—
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E X 4.30

B AFI B B SIS AT B A 5eA > B, WHAE“B 147, B
BA={f|f: A- B}

SBHEAA = |n| 2 1, 8B = |m| 2 1, MAFIBIEAT2XT AR

A TER R, ARIFARREA 3% B ML AL

o5 4 GETEA S A Ko BB B
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A, BEIH A BRI S, WMAZIBILA | BIIAAS W] i s 5L

WEBH &% |A| = n, |B] = m. PN E—RES EHAF NIRRT
Eﬂﬁﬁﬁﬂﬁ fiffi € 1Y, AFjI?m_:*?UAa, fEalt WIBUE AR A mFp
Al e, FRPLABIBAI DL EY m -m..m = m" = |B| AN AR F MR
28 o
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¥l %A ={a,b,c}, B={0,1}, |A| =3, |B| =2, \AZIBILH

23X2

= 2° = 4P AR ZILR R,

HACH B4 = 23 = 84N IF] Y e 4, ‘EATTAZ:

fo=1(a,0),(b,0),(c,0)}; f1 = {{a, 0),{b, 0),(c, 1)};
f2=1{a,0),(b,1),(c,0)}; f3 = {{a, 0),(b, 1), (c, 1)};
fa=1a 1),(b,0),(c,0)}; f5s = {{a, 1),{b, 0),(c, 1)};
fe ={(a,1),(b,1),{c,0)}; f7 = {{a, 1),(b, 1), {c, 1)}.

i, AZ|BH— N RBUREARIBHI—ANRER, R2ZHA—

FE L

—a
- N
N °

@) &N AT HENEESEAR 142
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AL R A&

WAMBRAR G, AZIBRI TS AR B SR F Z 1A HY DX B AT R 2

= WERAR
= AZ|BREE SR — PR R, (HER—PIREIREI R R, MAE— AR B #Y R R AR 46 7B EL.
= AZ|IBHR RERAXBH T8, B ERA X E— LR BTA, 5 _JuxETB.

= % SCH

= BH R SUBRA, BT AP R TOR A S, B A R SR — IR IOl 1A
FRTAILR.

" REPHERNE TR TR AN ANEN B2 L
= (B3
= RCEORAT —ATuR AR N —A-BHBIILR, e BE k.
= REPAP—AILH TN ZABH B IOR, oI MEAEZ .

() APIA 5 18R 5B (5 B AL IR PRS2 BR) ‘@) e MR T HENRESEATR 143
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BR B 1R

E X 4.31
# f: A- B, A, € A, B; € B, NI#

flA) ={f(x) | x € A4}
RAKES T BY15, Fral A, FRf (A) R R Z 5.

#l f:N->N, f(x)=2x, WA, ={1,2,3}F14, = NYES T B1& 73 51 4
f(A)) = {2,4,6}, f(A2) = {yly = 2x Ax € N}.

Bl Bf: R—> R, BHf(x) = x2,
MA, =[0,+), 4, =[1,3), 45 =R,
i f 4. = [0, +°°) f(Az) = [1 9) f(Ag) = [0, +o).
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P IRSES )

E X 4.32
wf: A—- B
(1) ran f = B, R A9, S(E A1),

(2) VY € ran fEFAEME—H)x € dom f = A, fE#fF f(x) =y, N
PRS2 HLA B (B —— ).

(3) o f BEA 19 S Do B 5 Y, IR f O DU 1 (B —— 21 1 1).
= [ RIS e L Yy € B, 3x € A, fifgf (x) =y

F HLSHI S X Vi, 1y € A B # xy, ATF () # () B
Vxi, Xj € A, ﬁf(xl) — f(x])HT WAx; = Xj -

c;,; JPIXE 1585 (B I RSEIRIR S ER)
School of Informatics Xiamen University (National Characteristic Demonstration Software School)
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i hf 55 BLSR
A IR 3 = e 250 DX 31 g P

fy, B >

e, s T g
Di= &4 Rfc B Df= &4 Ri=B
A B

B, W
Df= A Rf=B Di= &, Rfc B

B AF 1A (B RSO ERTFS2PT)

School of Informatics Xiamen University (National Characteristic Demonstration Software School)
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P IRSES )

E B M LI, SR PR B L

Pk
iiffﬁ%/‘lg BOETH ST, 7] DL B 21 SRR, Bl ot 44
/\ﬁﬁ‘—‘/“ IZ\‘I
FPLH— B B, R RIS [F B 5G4 6] 59
%EI]T (P IE—).
BPLH— R 20T, WFHE R TFEBF B FENHy, #iE

ED%T FAES (x) = y (A L)

@) &N AT HENEESEAR 147




i 5t 5 AL
f14.26 FWr 5 & BRSO BT, AT, DU RY:

(1) f:R-R, f(x) = —x%?+2x — 1.
2) f:Z7 - R, f(x) = Inx, Z¥H IEEEH 4

(1) fOORIFO T M, T x = 1DAAG f ()R 7]
2 PR, R A, FCOMRRIED. K

2) fOOFEZT ErufiE s, Kb arag. HTdom fAR
nggg ran f # R, ﬁﬁl/J\TE{ Y. O fRY - R, fRRE

@) &N AT HENEESEAR 148




P IRSES )

#14.26 i T 5 e B B, TS, DU Y

3) iR Z, f(x) = x|, |xIZRARARTx By REERL.

4 f:R->R, f(x) =2x+1.

(5) f:R* > RY, f(x) = -

Ji#t (3) f () s A it . 1HXETE$ETH’J flan|1.5] = [1.2] =

(4) f o)UY RIAE

(5) f'(x) =1-1/x?

AR x < 1}

(€) AP A5 15 SR (15 R R STR IR PRSI
(22} scron o iormatics xamen Universiy (ational raracteitc Demonstaion Sofwars Shool

CZEEE . Hran f = R,

1.

F-dom f =R*, Yx = 15 EU5

% /M

Hf(1) =2, P

f'(x) <0, x> 18 f'(x) >0, BIfA(O, 1)J:1_{UZ
(1, 0] B39, Bt A& BLG Y.
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P IRSES )

“ 14l =n, |B| = m, f: 4 B,

(1) ARG 2|A| < |BJ;
(2) f TS RSB AR |A| = |B;
(3) WG RSB AR & |A| = |B.

= AT A DU HEA 20 A B R IT IE X =Rl DA [ R A2
(1) Zn <m, A » BRILEAD, = m(m — 1)(m — 2) ... (m — n + 1)/ 6] B B R
(2) Zin = m, A > B IEEnIATUR %L

(3) Hn >m, A - BHAEHAYTRERIXNUN BB A [F B35 91 A 24 T2 En A H
HERIEAM AN FE &, BA RFAEZ &N T ZEL B EmANa& T T
AEBHES (BT A X 7J'J) m!{7'}.

() AR5 15 (%&1&% SN AR TSR
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ESN 433 (1) xf: A—- B, WRFFTED € B, fifgvx € A, ¥ f(x) = b,
AR f 3 AR B B H eR 2L
(2) A EWESER R A ERIESERZL. YV € AR L (x) = x.
3)f: R - R, X FT{EEx, x, €ER,
Xy < X, W Cep) < f (), WIRR S A 520832 35 19
ixy < xg, WIf(xq) < f(cg), BRS A HE FRL I 1 15 1Y
Hixy < xg, WIf(x2) < fOeq), WIBR S A& ER T35 I AT
ixy < xg, WIf(x2) < fQey), BRS AE T HE FRL T 1 ik 1Y
m UV BAL I Jof TR T BRI 328 Dk R A BT

() APIA 5 18R 5B (5 B AL IR PRS2 BR) %*"‘*9 & M AT HENRSERAR 151
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T 433 (4) WARED, W TR MA C A, AR B,y (@): A -

(0,1} LA
xo@={y “<4T

(5) BREA EMFEMREFR, B HHg: A~ A/R(ER), g g(a) =
[algr, gIBEICER a2 a i) EH 2K, FRg 2 NARIREEA/RW) B 28T

il A={ab,c}, A" ={a}, WMEFEX,;(a) =1, X, (b) =0,X,(c) =0.

#l A={123}, R={(12),(21)}ul,, A/R ={{1,2},{3}}, Nigh HR
HJ%EJ‘.

—

g(1) = g(2) ={1,2},9(3) = {3}.

,;c.’,; JEFI X5 15 R 2R (%&1&% SEIAEAR PF PR
12 school of nformatics Xiamen University (National Gharacteristic Demonstration Seftware School )
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DR 25

B
A ={a,b}, By ={1,2,3};
A, ={a,b,c}, B, ={1,2};
As; ={a,b,c}, B; = {1, 2,3};
B AL > By, Ay > By, Az — B WV EY ST BRI AL, B eR ZORUNUR PR 2L

@) & N AT HENRESEAR 153
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DR 25

B

A; ={a,b}, By =1{1,2,3};
={a,b,c}, B, = {1,2};
={a,b,c}, B3 ={1,2,3};
BRI HA; - By, Ay — By, As — By IS B, o5 BORUUS o6 5L

fif |A| =n=2<3=m= |By|, Ay = By TuTs ST FOBUR R Z, 50 ek B3t
A6

fi = Ua, 1),{b, 2)}, f2 = {{a, 1),{b, 3)},
f3 =Ua,2),(b,1)},  fa=1a 2),(b,3)},
fs = {a,3),(b, 1)},  fe = {a,3),(b,2)},
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DR 25

IA2={abC} 32:{1,2},|A|:n:3>2:m:|B|,A2_)BzﬂﬁE§'

SERDBUST BRI, i BB A 64
g1 = Ua, 1),{(b,1),{c,2)}, g = ta 1),{(b,2),{c, 1)},
g3 = U€a,2),(b,1),{(c, 1)},  ga=1a,1),(b,2),(c,2)},
gs = U€a,2),(b,1),{(c,2)},  g¢ =1a,2),(b,2),{c,1)}.
"As; ={a,b,c}, B3 ={1,2,3}; |[A| =n =3 =m = |B|, A; » B33t FHo64
XU R %L
hy = Ha, 1),(b,2),{c,3)},  hy ={a,1),(b,3),(c,2)},
hs = (a,2),(b,1),{c,3)},  hy =1{a,2),(b,3),{c, 1)},
hs = (a,3),(b,1),(c,2)},  he = {(a,3),(b,2),{c, 1)}.

@ GRS (%&1&%%&@\#6-&)

324/ School of Informatics Xiamen University (National Characteristic Demonstration Software School )
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4.7 PRI 5 R R %L




PR R &

"B — MR R R, MEMEGAR LR R RAES,
RAZ AW AR GG T HENES.
= N A S S R BHE AR A iR A R

XF, GRER%E WIF - G %L, Hoiw 2
()dom (F-G)={x|x€domF A F(x) € dom G},
(2) Vx € dom (F°G) £ F > G(x) = G(F(x)).

@) &N AT HENEESEAR 157




PR R &

WEBH BOAF, GRR R, FiAF ° G R R,
(0) HHEUEHIF » GREEL. mXNHAx € dom(F » G)FHx(F ° G)y Mlx(F ° G)y,, W
x(FoG)y, Ax(F > G)y;
= JAt;(xFt; At1Gy,) ATty (xFty AtyGyy)
= At13t, (t; =t At1Gy; AtGy,) (FARZED
= y1 =2 (CAHRED.

It DAF © G2 PR L.
(D) N THE=Ex, x € dom (F ° @)
S xe{x|Iyx(F-G)y)} (dom =& )
& x € {x|ItAy(xFt A tGy)} (EAEHE L)

Sxef{x|It(xedomFAt=F(x) At €domG)}

Sxef{x|xedomF AF(x) € domG).
() AP RS 15 508 (45 B RSO L SR TR 52 BR)

N2/ school of Informatics Xiamen University (National Characteristic Demonstration Software School)
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PR R &

2) X E=x, x €EdomF AF(x) € dom G
= (x, F(x)) e FA(F(x),G(F(x))) € G
= (x,G(F(x))) EF -G (BARE )
= F°G(x) = G(F(x))

FIt (DAL

HE1 BF: A>B,G: B> C,WF°G: A> C, HVx € A
FoG(x)= G(F(x)).

HEE2 BEF, G, HA B8, WI(F < G) » HRF = (G » )R E ¥,

(FeG)eH=F-°(G-°H).

&) & MR T nEnneSEAR 159




PR R &

weali, B A - A N5 HBE SRR
(D) fP(a) = a, f° = Iy;
2 fMa)=f (" @) = (f@).
Bl #&f () =1+x% g(x) =2+x, N
gof)=fR+x)=1+@Q+x)* =5+ 4x + x°.
fegx)=g(1l+x)=2+1+x%*=3+ x°
fog#gof AL A T Attt

@) &N AT HENEESEAR

T 20 E LA
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{5 5t 55 BT A UE B 22
uEB] f: A — Bl 5T :
Vy €B
>...
> dx(x €A Ay = f(x))
SIEW f: A - BRLESH:
Vx;,x; €A, f(x;) = f(x )

@) &N AT HENEESEAR 161




PR R &

XA MRS A—> BRlg: B C, WRfHMg#l2wat g, Nf -
g: A > CHLIETF Y.

Rl
Ve e C, FAg: B - CRpsTH), FrbA3b € B, flig(b) = c.

NTRXADb, HTf: A - BHRZFSH, fitlda € 4, fif(a) =
b

HEHA TG g(@) =g(f(@) =gb) =c. Fibh, fog: A—
C At ST ).

@) &N AT HENEESEAR 162




PR R &

WAHEKZE S A> BRfig: B> C, QR FgHi &850, Nf e
g: A — CHL 2551

EB R Ax, 0 €A fog(a) =fog() M EMATE g(f(x)) =

g(f(xz))

MR g: B - CRESH, WU (x) = f(x2).
XHTf: A - BREBSH, Fillx = x,.
FItPAf © g2 A —» CREFITH.

WHMES: A->BRlg: B C, U fHg #2350, W fe
g: A — CHIZ DU,

WEBH H(DAN2)FRIE.
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PR R &

= e B4 83 I eR R R Gria AR ORI eR BB, s, DUR R (HIEA R, H
AU AL L.

WK A—> BHg: B - C, IBAIRES o grEimast, W] gitiphidt.
HEBH Vz € C,
> 3Ax(x €A N x(f °g)z)

> 3dxAy(x EA ANy Eranf S B A xfy A ygz)
:Elely(xEA ANyEB /\y=f(x)/\z=g(y))

:EIy(yEB A Z=g(y))

Fit DA g =2 S .
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PR R &

WAL A — BRlg: B — C. WIS - g st Wi 225
WEB] E ey € ran f € B, f#{Ex,, x; € A, ffifdx.fy A xofy
=>3z(z€rang S C A ygz N xify A xofy)  (g/&B = CHIBAZED)
= 3z(z€C A x1(f°9)z N x(f °9)2)
= X = X,

Pt DA f & BT Y.

BATHS: A - BRg: B — CHISRS - gREXU, MIf R 2 Tig
Rl
W Fh (1A (2) 3 B T 75

“-0 N % A = — D
() AP RS 1525 (BB RSE RS
\ 2/ School of Informatics Xi iversity (National Characteristic Demonstration Software Scl
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PR R &

B A> B If =folg=1I°f. Hritly, g5 31RA LB FHIE S E %

L] e E4. TR LA, f o Ig: A > B.Y(x,y) € f,
= (x,y)Ef NyERB
= (5,Y)Ef ANy, Y)EIp
= (x,y) € f °lp,

FRUAf € felp. RZ,V(x,y) € f I,
= At({x,t) E f A (t,y) € Ig)
S tYEf At=y
= (x,y) €[,

ﬁﬁDJ\fOIB Qf, El]f :fo]B. lﬁjfiﬁj‘iﬁlflof =f- ;

:fOIAZIBOf-

& MDA T HENREERERR

166




J EI£L

-;Eéﬁijmaé%Ri’Jﬁfﬁaé%R YRR R A A PR
’f HZAIR 1

LG — AN EEF, FRIEF T A —E 2 L

Bl F = {(x,2), (v, 2)}, MIAF = {{z,x), (z, y) HEERZL

Ea ARG A->B, MR, HilR

fhiran f > A, ‘EREBSATES, B AR T A —
e B ARY.

X TFAF L REMI B BLS: A > B, B F R B EIA R 5
f~1: B —» AWg?

JLPIK S 1 R B (5 B 1R ST R AR PR S BR)

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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J PR £X

M4

=B AT,
PNITEIE: ﬁUJilXI 2.

BB PR R — B R B, e S
7. B n] #7225 1

YEREAEXH ] KRS,

)30 7 LR

=M

‘\l:l T/
lﬁﬁﬂ

K HES, BT

AR R,
L eIT R

Uy, WRA B

HREE

HFHREL
S Rk G S A

REARPEXDUHAE .

‘ } SYGEX SR S (%&1&%%&@\14:6-3;;)

\a%  School of Informatics Xiamen University (National Characteristic Demonstration Software School )
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J PR £X

Btf: A > BREIUNE, Wf ™ B - Ad WU

HEHH BN f ek g, R R, BrAf R R, HHE4. 14
dom f~! =ran f = B, ran f~1 = dom f = A.

= SRS T REE. TRy € B, RikAx, x, € ARy T e Ayf T o MO, W
3B E LA X1 [y A X fYBROL.

Hf BB EAT Aey = xp. f IR BB, B f TR L
= FREWIS TURIEST. X TER X € A, TS ST, WS TAERY € BAxSfy.
I, X TEEx € A, F#1Ey € BERFYf ™ x. IXHUEWIf " B - AR5,

“ ﬁ:lquf 1%$‘Eﬂ‘ﬂg 1&1’1;&‘[‘%36.11362 € Ba ﬁf 1(x1) _f 1(x2)a El]ﬁfy EA, ﬁ
f7Hx) = f7H () = y. RISy Ty fx,.

R f A R L, FTAxy = xo. IXBLIERIf ™ B > ALY
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J PR £X

€& 3L
TV BS A - B, W71 B > ARBRY L

oD S
{EL 1.
-N:E%%u%@ﬁﬁAe&fﬂ%@ﬁ%WK%ﬁ@ﬁ,
HAf~1EB - A%, B' € B.
= 1] DLIIE B AEAT B 05 iR B : A > BRIB IR R %f ™ B -
A, CATHE G BRI E R %L, Hiwi2:
fref=Igfeof =1

JLPIK S 1 R B (5 B 1R ST R AR PR S BR)

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

iSTHE R B A - B, fTIRREEELL RN

“

Lbb

“Ti
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J PR £X

B A ek ZHb, WREL HAT ) pR L A R BRELH, 355 H R BREL
(1) Wfi:ZT->Z7 2" ={x|lx€ZAx >0}, Hfi(x) =x+ 1. {ZM¥

WO, AR, FEXUH
(2) BEforZ™ - 27,27 (1), H

1, x=1
f2(x) :{x—l, x> 1
Z R G S, AR B, RS
(3) Btfs R->R, Hf3(x) = x> RS, 7R EH SR -
R, Hf5'(x) =xs.

@ GRS (%&1&%%&@\#6-&)
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DR 25

FAlE RO, WL BT R %L ﬁ [ BRI ELHY, 35 5 R L

(1) ®&fi: R—> B,
(2) Bf2: A— R,

—_—

L1

fi(x) =e*,B ={x|x € RAx > 0}.
fo(x) = \/E,A ={x|]x eRAx = 1}.

@) &N AT HENEESEAR 172




DR 25

AR B, WRLE B IR e £? ﬁ [ R B, 185 H R
() #&fi: R=> B, Hfi(x) =e*, B={x|x e RAx > 0}.

fitt 12 R BOWUHE, ﬁ?iﬁ@ﬁffli B-R, Hf{'(x) =Inx.
2) &fo: A= R, Hf;(x) =+/x,A={x|x ERAx > 1}.

it 12 RO, AR, JEXCE

@ GRS (%&1&%%&@\#6-&)

4 = > N " "
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p97

6(2)

11
12
16
18(1)
20(2)
22(1)

23

28 (3)(3)(7)

34

(t) APIR 5 15 5 BR (45 B R ST LR PRS2 BR)
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AT 1) 8 Y R R B 38

(t) APIR 5 15 5 BR (45 B R ST LR PRS2 BR)
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