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« LR B (Discrete Mathematics)
o BRUREUT: BB, 5 R 1906

= R QQ Bf: 814691064

» Ui HR, FEMH, REk, BHIARK

= 2R 64 (BHIR) 40 (5ER)

= S 30% 1R + 70% Hik
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Applications

» FEEHOM: CEBEES B, BB, KR, KL,
S GEHECEREN Y, HRR - PR

IDiscrete Mathematics and Its Applications, Kenneth H. Rosen.



» HOP
» HEHE (set theory)
= EEWEARE
= PR
= TILKRFR
= [&it (graph theory)
= EIEAS
» ArE. TomE. SFmEE.
= EEE. L
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» LERRIET 19 HAKMIT (Cantor) SH{ESE (Dedekind) HIHFIL.
» RIS, A T —Ktes it

» WIS ETRGWE T ER, WA E T AR

o EETARAIR AR B B BN T DA AR 23 B B

» BB K (Kolomogorov) fi I EEV& A1) DUAR AR 7> 2~ BRAL THERIE.
» ETEAIRARNAYSERINIE, JFRE T E ) AEeE .

» T/REHAAYR (Bourbaki) i l4EAIEFIABLIK R T I A
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MUFIR S, BERRIATII SRR EaE S, SNG4

- [t

» BA SRS

» JEEE . iR
= BRI B



2l

EIXE&MT#L%I]@?F% [EWr 4544k 574l (non-Euclidean structured data) [#RifE T.H..
WE R o SR BRSNS, BB N AR L 5

AA%%B@@%H% 1T 2 ?ﬁ%lﬁl%\ e PLUC R HERE T . R
SRS G e AR 2 2% . & AldScience, il

= G

w R TGS HE T

o AR

= HZyWn (BEmZGYr. i) kSRR SER T



il L 2 4



= {7l (proposition) J&—ANA] PAFITEL O A HH 54 (declarative sentence)
HBE2HRE, B2k, NEREWR
Bil¥ 2.1 (fd).
o JURE HER E .
s 1+1=2
= 242=23.
BT 2.2 AE4rE).

= WAERILAY
- FHEITHTIT.
= x4+ 1=2



» HATEEHTH p g5, RFREL
o QER—AAECHE A, FATRHEE (truth value) HEL, 28 T (True).
o QRO B, FATHRHEE (truth value) JofiR, iy F (False).

S 2.1, 4 p e, Al e U (negation), “not p”, CAE —p. —p BIE(E NG p
FLE A HRUL.

= p: Tom's PC runs Linux; =p : Tom's PC does not run Linux.
m p:l14+1=2;,-p:14+15#2.



el LR

X 2.2. 4 p5 ¢ il p 5 ¢ 1L (conjunction) A “p and ¢, iEfE pA ¢
pAqHEY p,q FRCHE, BNAER

EX 2.3. % p 5 g N p 5 g WG (disjunction) RARE “por ¢', iC/E pV ¢
pV q B p, q FESAR, BNCHE.

FATAT A — A FRA2E A B E R A T RE, IXRPION FLEE (truth table) .

B REEE P
P 4 pAg P 4 pVyg
1 1 1 1 1
1 0 0 1 0 1
01 0 01 1
00 0 00 0




g 5 LR

WX 2.4. % p 5 ¢ ML p 5 q Bl (exclusive or) SHEY HALY p, ¢ Hp—A
NEH— MR, BaGECAER, ICEpe
X 2.5. % p 5 g . p 5 g 71550 (conditional statement) € Xk Uif p, then ¢,

WEH p— q p FRNESWEIE, ¢ FRRESEM. ZMFENp—> g R4 p WE ¢ K
A AR, A5 BT R L

SR EE %R N EER

P ¢ pDgq P ¢ p—q

1 1 0 1 1 1

1 0 1 1 0 0

0 1 1 0 1 1

0 0 0 0 0 1
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el ERR

» JRFER] p — g TEIEICPR ZRERIR
= “if p, ¢, “qif p”, "q when p”

= “pis sufficient for ¢"

= "“gis a necessary condition for p"

= “gunless —p

Bil1- 2.3.

= “If | am elected, then | will lower taxes.”
= | will lower taxes when | am elected.”

= “| will lower taxes unless | am not elected.”
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EX 2.6. % p 5 g . p 5 g %=l (biconditional statement) % XA “p if and
onlyif ¢, ilfEp< ¢ Y p 5 ¢ GHRIMEMER, G p < ¢ HE, BFNHER.

p < ¢ FEFCPRYH ILEGE,

“p is necessary and sufficient for ¢"

“if p then ¢, and conversely”

p exactly when ¢”

FHMAFHE
P 94 ps&yg
1 1 1
1 0 0
01 0
0 0 1




(converse) K g — p,

« il (inverse) iy —p — g,

A0 i

(contrapositive) A —q — —p.

UL

W i

i
— A s

I\
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2468 (compound proposition) (1] EL{f %

BT 2.4 (Z&amd). g (pV g — (pA q) FEERE.

R R, SRR B2 AT, A BGUERIR G A E
AL L, JATRICAMN p, ¢ %, MELRSE, Jotsie i, REHRIrHaCma G,
R A .

(pV—q) = (pAq) HEMER.

p q|q|pVqg|pAg| (pV—-9—(pAg
1 1]0 1 1 1
1 o1 1 0 0
0 1|0 0 0 1
0 0| 1 1 0 0
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2R AT

o GEEGT2.4, WATT ARG AR B AR AT
ft5eg% (precedence),

= CEET LT CHED T R

EHART IR

Operator | Precedence

-

T l|<>
o alw N
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2 A5 O Pk

X 2.7. EEME p 5 g BFRNEESN (logically equivalent) fi7I 5 — 2454 R #Y B,
wHhp=q
Bl 2.5. I EEREIE -pVe=p— ¢

P q|p| pVa|P—4q
1 1] 0 1 1
1 0,0 0 0
0 1|1 1 1
0 0] 1 1 1
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[pliipes g

EH 2.1 (De Morgan Laws).

“(pAg)=-pV-q
=(pV g =-pA-gq

WEHH. (i B ERAE —(pV @) = ~p A g

p q|pVag|-~(pVag | p|q|pA-g
1 1| 1 0 0o 0
1 o 1 0 0|1 0
0 1| 1 0 1|0 0
0 0| O 1 1|1 1
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2 A5 O Pk

Equivalence | Name

pAL=p Identity laws [A]—1
pVO=p

pVl=1 Domination laws 37 fit
pANO=0

pVp=p |dempotent laws FEEFEE
PADP=D

-(-p)=p

Double negation law X 75 5
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Z L

Equivalence Name
PV g=qVop Commutative laws Az 4fifft
PANG=qAp

(pVagVvr=pV/( Associative laws £5 &3

(PAgAT=pA(

pV(gATr)=(pVq) A(pVr)| Distributive laws 43fiifd
pA(gVr)=(pAgV(pAT)

—(pA g =-pV g De Morgan's laws

~(pV g =-pA-g

pV(pAqg =p Absorption laws I 1§ {3
pA(PV g =p

pV-p=1 Negation laws 7 &

p/\—\pEO

19



i1 (predicate) & H ok Z A A TR BT e AT 2 1] 5 R I ]. 5 FE T Bk ) -
1. V2 2T
2. A HEEL

o E (1) V2 RAMARI, CRICHED i, EAHRERAER N P(V2);
= TE(2) W,z @A, BRI PARR N P(2);

A, P(7) Fon oo BAATER P

= 0 TEI P(a1, 0, ) FOR 01,2, T WA P
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Bl 2.6. & P(z) FRiEH] “z> 3" Ii4 P(4) fl P(2) ME(EEA?

P(4) A1 P(2) H5r BIACERRRE 4 > 3 F12 > 3, #ik P(4) AE, P(2) M.

Bl 1 2.7. % P(z,y) FoR1EA] "z =y+3" M2 P(1,2) fl P(3,0) FEMERA?

P(1,2) il P(3,0) B4 IMEBA 1=2+3 M1 3=0+3, #& P(1,2) AR, P(3,0) HHE.
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EX 2.8 (AFpiaiil). ©Fr&EA (universal quantification) P(z) “Ni&/H], “P(z) for all values
of z in the domain." iCfE VzP(z), {%4E “for all zP(z)".

BT 2.8. & P(2) Fmifh) "< z+ 1", z {8 AR ABRAEFRER YaP(z) BE(E
HM?

X 2.9 (fifeaii]). fFAEaA (existential quantification) P(z) “Nif/4], “There exists an
element z in the domain such that P(z)." ig/fE 3zP(z).

Bilf 2.9. & P(2) FoR1ER) "z > 3", z BYE HRTE I & JzP(z) KEAER?

=V, 3 WBBIEEATA E L.
» H VaP(z) vV Q(z) Fon (VaP(z)) V Q(z) AR Va(P(z) V Q(1)).
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FEPE B BB R B R B R

= & P(z) Fn ‘oz BT, SCECOh EEORE_ ERYSEA, VaP(2)
FIABRARAE ~VaP(z) FamtA?

AR B AR R Ao Bl AR

Hy, ®ATH

—VaP(z) = 3z - P(x).
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FEME BHCEeE R A Bl e i

% P(z) Fn ‘o A s, & OB RiRE g2, 32P(x).
ERPRAREE ~FaP(z) FoRfHA?

R IR B[RS BE H A B

By, JATE

—3JzP(z) = Vz—-P(x).
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BIF 2.10. Bidh) Vo (2 > o) Fl 3z (2 = 2) BEEERMA7

] —|V.17(12>a:):Elxﬂ(acz>m)=3x(.z2§x).
» 3z (2? =2) =Va (2 =2) =V (2? #£2).

Bl 2.11. 4EH] —Va(P(z) — Q(z)) Al 3z(P(2) A —Q(2)) 2B HEHHY.

“Va(P(z) = Q(2)) = Jz(~(P(z) — Q(z)))
= Jaz(~(—=P(z) V Q(z))) log. equiv. between — and V
= Ja(P(z) A = Q(z)) De Morgan Laws.
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INGL




R AR

The minimal material that is sufficient for our subsequent study in set and graph theory.
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