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= Eo|2}

AHAX =2| (deductive logic)

ol



< H™H| (premises) : o[zt 7HY
% AE(conclusion) : MHZEH =2|MO2 U27IH &L= Fol Ts
[

< b= (syllogism) : & 74| &l MH M =22 metItH

o) A : AME AtDE 2R E SHESOAH FUSHTL
MA ;A O)0F THA A (Jemimah Farnsworth)

22 AlttH AtLdE M Djop EA YA A 7 ST
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<+ 7|2 =E|(symbolic logic)

e

B& =2|(boolean logic)
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< =2| #(logical vaIues)/’F_I 2| 4 (truth values)
° %_L.;E|O| A|._EL Jtl- EEE 7.|75\|

a0 -

% H|=ZE (law of the excluded middle)

o =C|A|LEIOM & e AR Ta| 42 EX
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7|2 HH|(simple proposition)

=== Xl A HL
S TTT= 27 = T HATC X'”

er’d HHl(compound proposition)
- 7|2 N == =2 HikiE dg
o =2| ALK} and, or, implies, not
HBHS AOE ALE
e P ="lam hungry’, Q ="l am cold.”

i

o] AMUXLE AL

o

 “l'am hungry and | am cold." = P and Q




< & ZHd(well formed)E EH|
« A7 2|O[E ZHK| 7| foff & 2/ HE[0{0F &
. Cjgol Fx2 nje

< & 2 -9AO)7t M S LIEFHCED 3}7(}
HrAZF OfH HA|2tn 7P, o329l 242 =5t FA ofCt.
a. ] and O
b. ] or [
c. [ implies []
d =01
e. Not [
f. (O




< P and not (Q or R)2 & ZHd =l HXx|2l7}?

10

P and not (Q or R) —

] and not (OJ or O)(+& 1a)

] and not ([J or []) — [ and not (O)(7+% 2b)

1 and not ([]) —

] and not (112! 2f)

[ and not [0 — [J and (12! 2e)

(1 and [ — (T4 2a)
et =018 A= & A2dE i o0 = A

3.1 Zh Ed gfA= Aol Al 25 FHof siEstr|
2= FX P and not (Q or R)'2 & &dE Ae= SFECE




3.2.1 HCi2 & HA| ZHd5}7|

of o[l =
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E_

=

P AKX = 7

| BH 712

A E
P not Q — [J not CI(1t%! 1)
(1 not [] — CICI(THA 2e)
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< FHHEHO =X
2 AMERET17F otLl HH Q| FlegfE A™SE A
< HMX}Foperator): 3 21 AHU4S ME[StD, HY SHLUS
ISO0lLf= 7[AEZS A
< LXLC| O 2| E|(arity): HAHXIO| CHSH B 9| T4~
< 0|g AHLMXHbinary operator): OHZ|E|7F 201 HAFXE
< Etek AMXunary operator): OiZ|E|[7} 191 ¢ AR}
ozt Jlamel ojs ofle]
and =2 2 (01&) PandQ
or =2|& 2 (0lgh) PorQ
implies st= 2 (012 P implies Q
= =5 2 (012 P=Q
not =28 25 1 (EH) not P

12 | o M ate|aetn
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B, 22 = Corkrcion

< TI2| E(truth table)
e =2 AMX= ZE|BE FolE

-
< =CE
] N

- &5 UE EFV S O U

'I_

73! 2 743!
& 743! 743!
& & &

a3 3.3 =2|50l chgt Zl2|#

o A2l agen
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_ 3.2.2.2 =2|e}(Disjunction: OR)

=
[

745 73 745!

o2t

[le]

N
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N
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a2

o M2are|aneta
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_ 3.2.2.3 g (Implication:  IMPLIES)

o B2 SHLE7} A0|®, =a|H LMo ofs) YUK CHE HEE A0|0{oF
stC }-— 71

< “P implies Q" 2= BH (p — q)
« MZ(antecedent): P // 7, MHZ=A

« ZZ(consequent) : Q // A1t

a8 3.5 ==2| g=0i thgt Z2l=

15 o M2apeb|a0eta
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B, 2 = rpiceion. ot

% P: My car battery is dead , Q: My car won't start
1. P= &0 Q= HEM !

At SEHI2|7F B B[ A AkSAe| A|S0| Z22|X| H= A0[7
20l “P implies Q" S F&ot= A0| &O|Ct.

= O BORA X5kt AlS0| 220
P implies Q : At&f StO|2]7F CF 2 2 OtC XASXit= AlS O

el F=got= X
o
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B, 2 = rpiceion. ot

P: My car battery is dead , Q: My car won't start
3. p= AHO|A Q= &EM
AbeE BEO[2|7F O BO{ X[ X] QUK T, XHEF AS0| HE|X] ES.

(OtOt= Aks%itE CHE O|7 2 AlS0| 22X B= =& US.

O| A2 "My car battery is dead implies my car won't start"2f=

Uit =2[He 2+0] §la
> 3= &

4. P= AAO|L Q= AA LM
"Rt StH[2|7F O 20X K| B XHE A 50| ZAEICtH 0

=282l 2+0| SV M=

17 o M2ae|agotn
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B, 2 = rpiceion. ot

< “P implies Q"2| H(converse) > “Q implies P”

F=0| AHQ [ Ao ¥ BEXIMoZ =g|Xol HiCjel
2=0| &O[H =2 &O| OfL|L}
e Of) "Humphrey (&Z2|) is a dog implies Humphrey is a mammal
(Ers=)"

> "Humphrey is a mammal implies Humphrey is a dog." (¥, AA!)

o QO

"Humphrey is a mammal”O| “Humphrey is a dog"= 2|0|5IX|&
27| M=

18 o e MEmeblatietn




e TxE AL

» SX: ¥4 pet 7t Y Tzt

>

745! 745! e
743! 2t 743!
2 743! 743!
e 2 e

a8 3.6 =2 Sxlof thet Tl2|®

o M2are|aneta
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_ 3.2.25 =2 Hd(Logical Negation: NOT)

* Ii-'_l--?.-:l- Eﬂ-xl-

L)

20 o A2ateb|ageta
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3.2.2.6 24 HX|(Compound Propositions)

cl® HxoiA BHE THES
) P=8f, Q=HZA, R=80| =O{ & [Ij

P and (Q or R)
- P and True

= True O|E£)

((Q or R)

>FO X HX|= True

21



3.2.2.6 24 HX|(Compound Propositions)

PN
(o

P and Q implies R :

25

P and (Q implies R) :

22



_ 3.2.2.6 24 HX|(Compound Propositions)

O) P and not (Q or R)

. ZIE|EE AN Z0)

- =] ¥ p Q A2[1 R 440 LS otLte| €5 7HX| =5 of 1L
OrX|E @2 HA BHE 7K =5 &
3708 Bi=0] 7| W20 MO = 871(23)2] A= Hd=

=0 o=
-4 A2 P Q 8|1 RO[Z= HaS0| Hiet 4452

23 o MEaeblatetn




_ 3.2.2.6 24 HH|(Compound Propositions)

24

L p | o | & | @R
A3l HA %l HA

(Q orR) P not (Q or R)
%l

=t
13l A3 & & HA A
743! 2t 743! 2t 743! 745!
73 & & & A3 A3
2 % % HA & &
] 23! 3t 2t 23! 23!
J'él- J‘él- 7-|7C| J_é!' 7.|x| 7.|I|
] ] ] 2t 743! 745

o M2aeb|agetn
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— O

<+ &X|(equivalent) : F 7i2| BH|7} STt T2 &
« O not (P orQ
(not P) or (not Q)

7Hd

= .

HZ! & = % = =

- A = 2t A =t
X} X} V2R Xt Xt 7%

J2 3.1 FHe O Er7t SYet ZI2|#E 71EICH 222 ol2{et &+ JHe| BHS2 SX(2t oiTt,

25 o M2apeb|a0eta
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_ 3.2.2.8 &%l1} B =(Tautologies and Contradictions)

< &Zl (tautology)
- QU0 2ASO| FHel US /K= A

e O)PornotP

L)

< B (contradiction)
o BE Q3 CHBH AR 22 7= HA|

« 0) Pand not P

L)

L)

» FR=2] YA (law of noncontradiction)
. Bt IGH|7} SAIO| AR DA S CHF 2 2 Qi)

L)

26 oA




_ 33.1.1 244 ZojojMe] =22

<« gM EO| (search query)
o AMEAZE HIOX S SEE 29
olais

% N5ty 5% Hannah Garciag & 7|2I8 Hannah Garciag &= 5}H™

Hannah AND Garcia2 O|ol| et

Il‘!l

% “Hannah"2l TH0] “Garcia” = CIE Zeol= dMZENE HOE

27 R e
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_ 3312 Z4M FojojMe] =28t

4

L)

» A= 2 Mason 42 7I8 X2t Garcia’dE A2 M7\ St= 4

4

& “Garcia” OR “Mason”"S ¢ &3slH 712 A|0} EEL= M|0|& =9| Lot ZEHsl=

2o o|x| & &S

4

L)

% Hannah AND (Garcia OR Mason)E ¢ &

28 R e
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_ 3313 Z4M EoJo|Me| B

< NOT HAX}
« O{H EtO{E ZSI= I 0| X|Z HjA|

o NS5ty FE2 S OfHS S4B E Hannah AND
(Garcia OR Mason) AND NOT soccer"E& Y&

< O] Z2|= "soccer"2t= THO{E E 5= 1 0| X| = HiA|St2
“Hannah” 2 “Garcia”gl= THH{E0|L} EE=
“Hannah"2}"Mason"2t= T = SHAM otEF = Z o=
B & 0fjo] x| F utet

= Hannah AND (Garcia OR Mason) AND -soccer

L)

\/

» 7= dMATN =2 dUXS2 25 HHEXE UH

L)

29 o M2l Sg




332 C|X|E =2

% =8| H|0|E (logic gate)

= AL YA

-
56

-
(@)

__I.I.

=

= LT 10| HEf7t E3E HAlSH=E 7] 2=

ARIXISO0| =2 Y

gl 3.12

30



< P and not (Q or R)& =2| AO|EEZ HEF S}
o =C|220AM 222 FQ “or” HO|EZ} HX &

» 758 3 e 40| HO|EES AHBHE T O M3

P = Pand Q P PorQ 5 not P
0 — Q

121 3.13 28 =2| A0o|E AND, OR 2 NOTO| cist 3|2 H7|

P )P and not (Q or R)
Q A\Qorl{ >not(QorR)

R

J% 3.14 =0{ "P and not (Q or R)"'& 7517 2liA =2| 7|0|E ALE5}H |

31 o M2 S0
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< P2l Q7F SX|Yujot E20| ol =232

g8 3.15 SXI2Z. P2} Q7t SXIZ it =20 1(=)o|ct,

32 e M2 aelaTetn
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< CIX|"2 B4 (digital images)
- H2=Z 0|R0F

< O|Xl BH (binary images)
A

— 17  m—
. S EE MM TS 2 0|R0|T CINE QY

H
|_—|_I_

< CIX|8 g4 (digital
compositing)

« 2709 HYO|Lt

P not P Pand Q not P or Q
o - .
dod= 8¢
o l2[gr CHA ~H2d
ArE

Q not Q PorQ P or notQ

J8 3.18 =2| BUXIE ASet Y &y

I.
5
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_ 334 G[O|E{H0| A Rlo]

» C|O|E{H|O| A (database: DB)= 22 ¥9| HO|HE R8XHo =R
XNEsto| floll 2A4E 2=ZEQ0 A|AH
DB= HIO[E0| BEZE N&

A E(record)

« O|O|EH|O|& HIO|Z2| 2 &
» & E (field)

- HOlE2l 4 &
o =X EO| AHO{(Structured Query Language: SQL)
« OIO|HH|0|A HO|= EL} F=tol & 2+15t= sQL AN =ZE A d

/
°
2,

0f|) SELECT field1, field2, ..., fieldN FROM table WHERE criteria

Of]) SELECT First, Last FROM Donor WHERE Age < 40
AND Amount >= 500 AND (State ='NY' OR State ='CA)

8% £ Ha|ELOFFO| 4D Sk, DA K23
$5008 7|3 G, 404 O[5te] BE 7| RAES &S

34 R e !
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_ 335 AT EQ|0| R Al

<+ 238 3Hrequirements engineering)

« 2IZEQO7I A= o0 ot=X|E F2
A

TEQO 27 EAXM(software requirements document)£ E %

» =2 WHE A3 ATEY 0|0 S 7552 WO
e (FLOOR=1 OR FLOOR=2) AND (NOT MOVING) AND
BUTTON_PUSHED IMPLIES FRONT_DOOR_OPENS
e (FLOOR=3 OR FLOOR=4) AND (NOT MOVING) AND
BUTTON_PUSHED IMPLIES REAR_DOOR_OPENS
o (EMERGENCY_KEY_INSERTED AND BUTTON_PUSHED) IMPLIES

(FRONT_DOOR_OPENS AND REAR_DOOR_OPENS)
. 1 9|9 AO0| A|ABS OFRAE 31X Y=L}

35 o MEaeblatetn




335 AZEQ0 AL

1S M A|AE (safety-critical systems)

Y.
L

I.

o
—

\/
0‘0

T

<I

E

ATEY 0] A

o
=

H
=

AHSH 2ZE 0 A|LHES A 7Y

« H™M&H 7|'H (formal methods) :

L
!

1o
gl
%0

Kl
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