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HRRZEHFAEBBEY, BB R S YW TARH R R BB R
DA B B8 Bkt £ (Discrete Objects) Z [ & MA L X RWEFE X . THETENM #RERR
AR BBEENTAREEET . BEEENNARS  MEAL U410 B BHieK
HPEE, B THREL EERSFUHEEBRNR. A ALEMNEEABEBEEEZR . &%,
WRL,EEANERMP N — TR, MM A EEXENET . FA-TTHENLT L
EMBE.RNEBENEEALES BERABE, kR A0 (BRI REEBD, B
it (EL B BHE (B F L. BD U A BEZE (MRS FHRZE) PREAW R SRR
FREVBRRNNE.

BEMBERAANLRANHBEEN RESENRSER LM BEHBFI L A ER
Bt A Liu, Chung Laung 7£ 3% H Ellinois K% i+ B LB ¥ REHN A3 LR L5 H R4
Elements of Discrete mathematics, R Bt 5% T J. P. Trembley 1 R. Manohar 3 i ¢ B B8 %
EHEEEITENR 2PN, BL & Leon S. Levy # B Discrete Structures of Computer
Science , &4 Bobrow F Arbib /] Discrete Mathematics %345, JER , XN BELEF W K —31.,
L BN EIMERE N RS BECERM AR THE BN THF R ETHREZR—
B GFEESHFH LT I, Bt 1993 4.1996 4.,1997 4F ZIRIRED, BIREBME T B AN,
k=ILEMS M T BB ITE,

ATHBREFFER REICACHEINESHFEZM S, Flm . 8F LELFRE
BB ATIRA — S B AR 5 3 I — S 1) F DA 3 SR R DA T 5 4t SR TR RO 4R R 5 ISR AT
FRRZ AR S, #M B R ERARFEECE 0 A P, X T 40 /o7 3iE BH Ay B B RS, B8 — B
H—ERE. RATALESHENNANBRERE, ARAXUBAZETHR. KEHH
BHERM¥ ARSI EBERENEA TR SAE BN, HBFEEXBRARL, EETH
2R HEHB.

BRHRERFEME-RMER, BHENREEAFERE, SF B RERER, TSR FH#H
WARIE .
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§1 K&

WURR, REHBRE —FMLEFMER, TULEEBEMNERRERERMEROXTRY
BB A R

A K2 (Ser)  H— VST 5 10 B MG M99 A 0 — RS A B —
o

AJLE (Element) . R GBI EH T EHFALEHTE.

BEAREEXFRRAEGWER, ANEEXFS, A EEW LEFRREEGHWT
%,

a€ S, RRaRSHWRE  EEABT Sa g S, BRaARSHRAE . EEaARBTS.
ACB,RRAWMB—-NIMTEEBT B E#EAGBITEBH . LBAFT AALB,RFRAHE
PE—ANLEABTB.ER, € TERNETESEANXRER .M S MRRENESE AR
.

EEHRRNEETERWF:

1. ZF% 1k (Roster notation) , {0 ;

S = {2,4,6,8,10}

ERARTELTIIHE.

2. WA IEESHNITRENER R mERR ok, i B4

S = {z]z ZEHEH 0 <z <10}

EANTERBERG BEARWERZGHNIELALREMESHITE.

EEBALUEAELR  MESHRNEE EE J(Empty) L& BRTEN UREMEY,
EEAHFOUE—FEY, BRETLUHEATRBETA—IMES N O REE. (T AREE,
WEEHAE—NTER.SHEANTEERESR (T (I AWATE . XFW N TEA S
RESR.

Fl—-fGREREAMHRAPNTE -GN TRBEFEN, BERFLEE BEXHA
HHRAEY R THESHMEER R, .- EEETETUAE T IHE. AFEENTE
MARFLE AEEMNRNESRAEY ROEE,

ATHE . EEPHTRERYBRTERSQHRP HQRFHE (Subset) IPCQ.PEZTEQH,
WA BN AR T QN ITEMALRE TP,

A S %GR (Equal identical) . P 5 QA FHFAM TR .PCQ. X QT P, B P =
Q.

ARTHE.EPRQUWTE BQWITEIEIE—AIMRBTP.HRPRQMWETE
(Proper subset) P CQ,MM P #Q,id P CQ, '

EEPRAEMEGH TR . FHALBRTEARAHNTRUAERT ISP, Y Pz

1.



. RPHEFE.JCP,

TR P BEES PHTFE BARETE.

AVAFHE:PHEAFEEERARN .S AP,

AR CEANTENNEHR I E S W ER (Cardinality) MWHREE, H .00 Al AESR
ARER,HICH Card AJFUERERMAMITRTELES SR KRE:

ABEBE . TENMBEREBRINES.

AXRE . TEMPEREBRITHES.

BEBF . BHE-HEENES — BE.

AR (Power set) . A AWHME FREABRMWESHK I A WRERE.ICH P4,

O RE-NFE S, P(@)={Z),Card P(Z) =22= 1A= {a}), AHRANFEIT A
{a},P(A) = {&,{a}},Card P(A) = 2' = 2;# B = {a,b},P(B) = {{a},{b},{asb}, T},
Card P(B) = 22 = 4, H AWBEB I, An AR P EB AR TREASTWHER C.#

G=0,1,2,n) A WREFEIERD CO4 Cl 4 Cig e+ Cr= DCE

MR ER: (z+ )" = D,Cxiy™
i=0 }

Sr=y=1,0+D"= DC=2"

i=0

AR PA WEEK |P(A| =2, SURFELHRWKRH, AHH L. ANBENITTHET R
24,

AHEIEAHTRAEN  BEREANTERLFH, . BEHENRE TRFHERESR
1?%4"5011[1 1S, =z, 2z 52, ) siﬁ% TLisXyyte® ,xn#%%E\jt/J\Zﬁ,{Hxl s Lyt y Xy B HER
— 5 E T HRAEIBA S, RS P(S,) FHITCE XTI HEF R Ss = {ar,a0,a5} R, P S
= {(B,li € J = {]000 <<i << 111} }, Horb ¢ & BRI SUAT i + 2 il e

B, = By = &, B, = By = {a3}

B, = By = {a;}» Bz = Bou_= {assas}
B, = By = {al}’ B; = By = {ai,a;}
By = By, = {a;ya;}s B; =By, = {ai,a;5a5}

XEFEN—MEBTE, BN TENRDRE HEHN, HEAEEONTTER, ZHH 5
WA 0N BN — R, FEFEAXN TR WEBXRA LR L TRPATEAD
TEE X RLAL LRI 0 XA, 2" N FRIESFA 27 A n A 3k i SR A3 L, — e Bl B i+ 2 1
X 2 ANTFEOURHE TR A TRF . ETIHENELMBRE.

§2 KAWEHERXKEA

RMNEETEFRESZHNLR A SESREES LS IRTFETRES
B
AL f A EYHITIS T A T E WE A RN 2% (Complete) , Witk U.
AFE AP S5QMITEHE ~RARFNESR A P 5Q#3H4E (Union),igH P
U Q.
e 2



PUQ=({zlr € Poraxc Q)
miEEEN,AUB=BUAACAUBBCAUB,YHHACC,BSCHf,AU
BC C,MEBREY.

A5 BRARTELE AUBHREI—W, FTL (AU BI< A + [Bl.EAREMNFK
HF,4 A5 BRAFTRNEXRL,

MHNSYAC B, AUB=B.#ASB,ff—=z€ A UB,Bx€ A, x € B, &z
€ A\ HASB,z€B,FRAUBSB,XBCAU B.HEAHEEX , AUB=B%4A
UB=B,¥RACB,BZM,EIx€ ATia&B,x€ AUB=BF&E.

ARE BFEAREP PXEQIHNTEAR—~ITHMNER AP 5 QHMRE
(Intersection),ic 3 P N Q.

PNQ={x|x € Pand x € Q}

HAEEN,ANB=BNAANBCA,ANBZ B, ¥YHANYECCACSBR,CS
AN B, MRERH.

IPNQI<IPLIPNQI < IQI.EERENEZHT B P =QHEFSFRIL.

ﬁE{ZEﬁAgBN,AﬂBzAJéAQB,{{—xEA,HaAQB,xEB,ﬂ:%xeAﬂ
BHHFACANB XANBCABANB=AZEANB=ALRACB,EN,HI x
€EATMiza&Bx§ANB=AFA.

AXE BFHEP FHAEQ PWILEHR—IMFMWES AP MQMESR
(Ditference of P and Q),idh P — Q.

P~—Q={x|x€Pandx§Q}

EOTESHNREABRKEN.QF—E£ PIHTE.QPHLUARE P FHILR, F
P —QREEPHMET PEQAAKIE.P~Q=P— PNO.HPQEAMR
£, 0QEPHWTFEN.AH IP—Ql=IP— QI

ARB.URSEQCU.KRELEU —QAQXRTU HIAE.MHRU - QRQMRE.IT
Q. |

P—Q={x|lz € Pand x & Q}
:{x|xEPandx€Q}=Pﬂ@
L, RMNTARZERRBEZER,  ERGERHRAA.

AHHAACBSANB= RE—EZF.

A SHHR 2% (Symmetric difference) :#8 P 5 Q B FTH TR P 5 Q AR TTRAMKE
&, %0 P 5 QML LN PO Q. ik AMRAM, Hik, AW LiEd P OQ.

POQ=FPUQ - PN

gR.POQ=QOP

# [E H 2K John Venn % B —FhE R ik BEEA R X RMZH EWE R4 H
kLB CEREANE 1-1 FiR.

M SCER T I

POQR=F-QUWQ-—P)
=N UNP
MF U, N, —» O BEK—SRHRE LA BT IR THS



b @
o (F
P» @

B 1-1

£ A RE KM
on ruQ=g P=Q=yg
@ rPUQ=r Qe r
@ rne=g P 5 QEAHKTE
@) rnQ=r ree
& P—-Q= rea
® P-Q=7r PrNeR=g
@ POQ=3a P=gQ
® reQ=r Q=

iER:.@

P@Q:(PUQ)—(PﬂQ):Q@PUQQPﬂQ@gCg:P
~Q
LAIBE B EA LUF YR, A SCEE R DA P AR RS
BRU ELE,P.Q.RHUMTE,
LA#E.PUQ=QUP,PNQR=QNP

PoOR=QOP



.86 PURQUR =@®UQUR
PNRNAR =CFNDNR
.4EE.(DPURQRNMNR =CUQNP®UR

QPN QUR =N UEPNR
BPNQOR=PNQBEPNR
(WPN@Q—R=CFPNQW—-—EPNR)
GXPUQ —-—R=(P—-R UW@-R
BPNR—-—R=EP—-RNEQ-R
HE P-QNR=CF-QUEP-R
P—-QUR=CFP-QONEP-R
LR - PUS=P,PNIT=¢
PUU=U,PNU=P
5. Hxg.PUP=U,PNP=¢g
6. &M (P) =P
7. R%&®m.PUP=P,PNP=P
8. Mik#.PUPNQ=P,PNPUQR=P
9. 7% - EEMRERE:
PUQ=PNQR.PNQ=PUR

BE EHEGHEGRMITE.
(1) MESHHSEE L R IEH
PCQ.QEPESP=Q

(2) FIFAEAEBE N E U RIEHN

Bl 1.iEHAUB=ANB

iFBB:AUB= {zlz & AU B)

= {x|x & Aand x & B}
= {x|z € A and x € B}
= {(x|]x € AN B}

B2 FEBHP—-QUR =CF—-QNEP—-R)

ER:fEf—r€ E,x€P,2§ QUR,x&§QHx& R, AH2zE€EP,z2& QA€ P —
QHzE€EP,x& RMzEP—R,FRz2€EP-QNWP—-R,BP-—QUR S (P
QU P —R);

F—z€fh, € P—QHx€(P—R),z€EP,2&Qr&R.x&QUR,z € P
- QUR,H

(P-QOQNP—-—RSEP—-QUR,ANK,
P—QURY=F—-Q NP —RK)
BI3FEHA-B—O=U—BUAUNOD

HEH:A— B-CO=ANB-O=4ANBNO=ANGBUO=UNB U
AN =U—-BUUNO
Bl 4.4 4BHRFA— B OU—C) =2



BMAEFP=QWH.PQ=F;A—B=A—-Cif,(A—BOMU-OO=¢g
A—B=A—-C=2ANB=ANC=2ANB=ANC
EHANB=ANC=>ANB=ANCURZFETIE)
EHIx€ANBMx&§ ANC,x€ A& C,x e ANC = AﬂB,x&B':ijAﬂ
BFE .M, ANBCANC,ABANCSCANB.REEANB=ANC,

§3 HEHFILR

MERFNESBEAE - TRA NEEBIANFNESNNTRELALERSMEERES
FRLTE. THNMES —MEE KAERILR BEL4RNTRZR2ET .

ABFFN BERIES AL B APERTE o, B PEBRILE b,a 5§ b B — MR K
RiLH(a,0), BRI AFTEEARNE,B P LEEERE, R (@.0) HAEFX,

AMEILBLA LRFEFANES

{(a,b)|la € A, b € B}
BN ASHBRHERXH,IEHN A X BRI, FER, B EILHEE,

BRAXB#BXAAHLEXHRE  UAFELESEAHFILEMY U, N, — O
RS, .

(DAX BUCO)=AXB UMAUXO

(DBNC XA=BXANKCXAD

B)BOCXA=(BXAOECXA

DA —B)XC=(AXC)— (BXOC)

JEA) fE—C(x,y) E(A—B)XC>2 € A—BHyeC=»>x€ A,y€ Cyx & B>(x,y) €
AXCy(zy,y) § BXC>(x,y) €E (AXC) —(BXO),HBA-—B)XCSAXC — (B
X C)s

£ (z,y) € (AXC)— (B XO)=>(x,y) €E AXCTHi(z,y») § BXO)=>x€ A,y€
Clic& B>x€A—B,yEC=>(x,9) € (A— B) XC,BIf8(AXC) — (BXC)S (A—
B) X C,HIt,(A—B)XC=(AXC)— (BXCO),

AXBRE—-NILTMEXL, &A= [a,6],B=[c,d],¥yREHAXIE,MNETH(,/)e€
A,f € BREF¥HEE—-1HR-AXBEREHE—NMEERBe<z<b,e <y<d],M B X
ARMAEEREE [ <x<d,a<y<b].XFHITREBEANEK, BHNYE A=BA2MEA,
Wi AX B=BXA,REFEKH.

HTAXBHREES, EMKEESH—UIHRE

§4 HKEHEH

4.1 ERENEY . E&5HKFRE
SHERE, AER—ToEZEN M ERANELERT . Z8 THEK |Z] =0, LBAFR

MHTFRNEENXE, ABBERNMEFA SO AR AR
StFHE TR -TEERRE, B8 S5 EE, AREFFEH.
e



WER P = {a1sa,05a,}
Q = {by,byy 1b}
PN Q= {ciscss " scs} k=0
HFPNQRCSP,PNQSQk<nk<m HTFLEHINNKRFELLEEN A
P = (G431 4@y jsC11Csa " 5Ch)
Q = {b)3byy> b isCrsCya*r Ch)
PR =1{a;,az+*+au_ 23011059 " sbru_11C15Cs9* sCi}
IPUQl=(—k +m—k +k=n+m—k
=[Pl + QI —[PNAI
MFEAREGHHFPUQUREPURQR=S,
IPUQUR|I=I|SURI=IS|+ [R] — [SNR|
= [PUQI+ IR| — [(PUQ NR]
=[P+ QI = IPNQI+ IRI—|(PNRUQNR
=[P+ QI+ [RI—IPNQI—IPNRl—|QNR]
+ I PNRNQNR
=[P+ QI+ IRI—[ROAP|—(PNQI—IQROARI+ PN
QN R
BAPARNQNR = (PARNRID “PARNRDNG = PARNQ

X

= PNRNR v
A& SRR R DUHE) B A RN R S ASXEA 0 9 4 T IE AR

n

A U4 U UAl=D141— 2 4N A4

i=1 S ]

+ D TANAN Al + o+ (=D A N AN N A

1K< j<hn

Bl 1.4 100 Mg, Kb 60 1B F /N UL, 30N E T 104 BEEF /DR, XETH,5 MR
REPRLEHRSE, BABRETH, NEBSEN, ZFESIWAERNEA 10 1 BIHEILIEEE
Bk 2%

BREEREDUNZERENR AL

ETHKZEERN A,
EMERELEEDR As
AaE 5w RE
1A U A, U A = [4] + 14 ] + |4 — [A4 N A — |4, N Al — |4 N A
+ 1A N Az N 4]
BR[| Aq | RERER B KA TURAT T .
A, | = 60,]4,] = 30,4, N 4, =10
A, N Al =5,14, N4l =0,4NA=C
AANANA=ANMUANAY=ANT=J
14, N A NAl=0
ZMEIBARNFEER



sy ﬁA

ANANA = @NANE =@EUA NA = @GUADUA =
A, UA U A4»
B2 E,AUAUARLRBER-MESIU EA%EES, (A UA, UA) B=ME
HMAZRNELEERT.
[4, U4, U A,] = 10
1A, U A U Al = UL = TA U A, U A,] = 100 — 10 = 90
|A1 U A, UA3| = IA1| -+ |A2| -+ |A3| - |A1 ﬂ Az| — ‘Az ﬂA3|
- ’Al nAzl + ,Al nAznAsl
=60+ 30 4+ |A;] —10 —0— 54 0= 90

1A3| =15
H 15 ML BB,

Bl 2:75 NLERWRE L MIITURKRS , ARBEMBERER, CHMEIHHE 20 A
TEM=MIE,55 AZDLT WA, S 50— F st 0. 50 JT, Wi ik AR E LA 70 5T, # %€ (£
— Pt AR BB A LER .

2. [ANBNC| =20

f{ANBUBNOUMUNO| =55
[A| + |B| + |C| = 70/0.5 = 140
ANBuUBNOUMANOlI=ANBI+IBNC|I+ |ANC|
—ANBNCI—IBACNAI—IANBNCI+1ANBNC|
=|ANB|l+IBNCIi+1ANCI—2[ANBNC|
=|ANBI+ |IBNC|+JANC| —2 X 20 =55
[ANBI+IBNCI+{ANC| =95
[AUBUCI=]Al+ B+ IC|—1ANB|—|BOCI—-]JANC|+|ANB
N Cl
= 140 — 95 + 20 = 65
TAUBUCT=|U|—]1AUBUC| =175-65= 10
B LONILE—MmA BRI,

ﬁl] 3:%4#,‘5]@:%‘" n /l\j_ﬁi Ay elys " ’an7gﬁ%_/'\¥k$ 05]){457/'\7_13?%&2:& E EE%&E
ERHETI .

‘&AfﬂgaiE%i/l\'fﬁﬁ_tmﬁFEUJAfi = (n — 1)!s‘Ai ﬂ Aj| = (n—Z)lv"'v‘/@'/l\j—fl%
BAEEENE L

|7hﬂzzﬂ"'ﬂﬁn|=I(AlUAzU"'UA,,)‘
14, U4, U~ U4, = ZIAA — > lANa)

1< jn

+ D ANAN AL+ 4 DT A

1< j<A<n
= n(n — 11 — Cn — 21 + Cin — 31 + = + (— 1"
e R S G P
! n!

20
_ r—1
A NA, N NAI|=n! —n![l—Elr+...+<_,n_1')__]

:n!—-



e E 1

4.2 TEREZEHEBLILE

S FERE EMNHWEFRREERRE + co W20, 1) PHEBEHE S0, 1] PHEZH—HE
M7 IE BB L E AL — 238 A I EE R DR s RATIR A, R P 5 QTR BE— — B RF »
WaeMmBERIZRE—FH. A [Pl = Q.

A——WRAME—TCRaH BWHE—TTE O SZXN.BHIE—TEROH A KHE—TT
Ra 5ZXPLHANELT A BE——XfM.

AXE MR A BELT ——XM.H AL BX%¥,A5 BEH,iCfFA~ B,

R XNESHERMIZLEARANME.ASBXNE, LRI A S BHEKAMAE, TR
PR, MIARA—ER R SR HEHNAI G ERXTEFH.

4 Z [E B X PR R T LAE SR RO R F BB,

AFRPABRAFESES MRA MR /.3 AWE—TEK o A BHfE—T
B o HZIRLIEME 6 = f(a),Fr f 2 A B BHIREL WS AR #5228 A = dom
fof (A = {b€ Blf(a) =0b,Y a € A} F5R S BRI, IC ) image fL b B afE f THHR.a B
bTE £ FHIRRB . B FRRy S MBI, LK range f.

B EEN TR A &S LRGSR N EE, B ROV ERE.

MGE UL b B —HEE R T MBS, T H A P BN TREE BHTEN
BB BHILER—-EHE APTRNR, MERERA A PARITRA MR F—4
b,

A “‘X‘TH@&:& f%A@J B E"Jkﬁﬁsﬁﬂ% a, % agraya, © A,b = f(al)-bz = f(az)’ﬂz‘
R by 7~ by FR S R AP B3t — B SRR — 3 — IR, S

— B RN T EXN—TEHE f(@) = fl@)  HBH a, = a,.

AW R SR AB BHRE WRMNERSIE B.#HHa € A f(@) =b,FKfRAF
B Wit B8R S B A Bl B BRSO PRBRIE R EL .

AXUGE S & A B BB BREIRBER — X — 10, UL FR S B A Bl B BIXU, 0K
S & AR B ——Xt R R .

WR AR BAEERS AL BT —— X R B ATAT LA B U Y I 35 B W - 58
BXE

u\
o
' |
o A b d e
¢ Bl 6 &5 7
v
do

& 1-2
FE S —-EEE ——X R R R A, — 3 — B R EARE RSB F  mR e

-90



PIJE B BB F5, W ——XF W ol BOR 2675 F2 16 R B 3R S5 A Al .
Bl 1: EREMIIRERTER /LA = {a,b,c,d,e},B = {a,3,7,8) , WREE AR —
Xf—H, R I 1-2 B .
Bl 2:iE W [a,b] 5L0,1] BX &R HH a <6,
La 0] WfE— =, FL0,1] HME— vy 5 = X R, [0,1]

afl—3% ) (7
HAE— v, A [a 6] PHIME— 2 5 vy Xt AEHBIR . C 16 o1
y 1
r—a b—a & 1-3
e
x — a
y:f(x):'b—a

z=g()=0Gb—a)y+a
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