4 Prpositionad Hoaic

Def) A proposition is G Sentence that dedaves o fact , that is
ernec true of §alse, buk W Dovh.

Eg. Which of the following are propositions ?
o Berkeley is a Gty (n the WS

e Itl=3

¢ Read this covefully

o 'XT\A.-, =

Use letters To denwte propositivnal Vomobles ¢ .e. yaviables
that represent propositions

The truth valug of o propesition vs o

bosd on Whether the Proposition \S a true propositian of
ot .

We can §orm new propositions §am the dd ones |

Des ] Let p. 4 be proplsitions)
« The negatun of p, denoted P (or 3D ,is the prop

a

o The conjundion of P and & , denoed PAR | is the prop

u



o The disjunction o§ P 6nd ® , dewsed PVQR, IS the prop

W\ (1)

E4 (we alk e disaew matn) N (we all love Proookbili Ty theoy)

Truih_table for 7 A,V
P & ~ P pAR pVA&

Det ] let p.& be prop.
e The IMPNCERIN P =5 & 16 the prop ! "
« The bicondutinal p&H & \s the Prop

W\ N

P=>A8

A

T “0+1=2)is netessay for( Yining o Like maki "
= “ (Yining \ives moaw Jonly i§)(1+| = 3y’

T "(The existence of vnions)is Suficest for( 14= 2)”
E

“(Mining as o pet uni o)) (unicoms exist)”

n T4 4o



1.1 Propositinal Equivalene

De§.| A compound prop. that s always true reqardless of the tuth
values of the prop. voriobles that ocwr ua &k Vs called o
Jie. last cowmn i the i Table only gy T

Eg. | PVP

P
-
(=

SO

Dg | Two compound prop. P and & ove l0gically equavalent |

deaked P=8 , 1§ s ¢ tadology (e
E4 p|& [-(PAR) Pl & | "PVR

T |7 F T|T E

TI|F| T T|F T

F(T| T FlT| T

FIFL T FIFIL T

De MoGan's Laws

A(PAR) =

(PVR) =



mY
\
J
~

>

—A4 m

Rem. Which one is correct ?
op=a)=&=P),
®(P=2Q)= (&= P)

P| Q| P& | AP | 7P| 2& | "&>~P
T T T F | F
T|F| F F| T
F| T T T | F
FIFL T TIT

E. 4. Th Yinng = T dont own an unicorm.
e (Onvese: T dont own an unicon = I Yining.
o ControR0SYive : T own an unicorn . = T aer Yining.



2 . First - Order Logic

Recall : ket P(x) be the stutement “ x 73"
PG is nov o prop | because

PO s called o
One we 0ssign valwe T x|

Eq. ket P(x,4) be the progositionad function ** x >4"
Thea (0,10 has trth value
P(2,2) has tTwath valwe

Another woy o Creadke O proposition from propositional funcrion

involves guw\ﬂﬁers _

@ The domowm of o propositional function P(x) 1s

De§.| - We uw W dewte * P(x) for eadh Nalut o§
L W the dowmam ’
e WNE We % dews  there exists one element
X w the domain suth that P(X)”




Rem. \We often indicote the domain S of x using * "

9. What's the/trwh valwe of
- Vx€WN, xz0

- JxelN, X720

De Mordan's Lows
~(Vx P®) =
A(AxP(0) =

Rem : Ts ¥x3y PGGY) the same os IY Vx Py ¢

Eﬂ Assume we’re \n 0w wwmNerse with \ove thn one ?USDV\ wr\al
WO AVt ok i corp .

[ V‘xeiw\i(oms'j Ayeihuman] Y owng x
e, ' ean walcovn nas 0 Owner”

[ J4€ Tammanl | Yoce funicomsy | Y owns x

Lo Y Yhere's someone vwwo owins all warcorns



: One of ws built JomMe.

Amin: Not we . aA

Knalil: Not we. A K

Yining: Amin built it . A

Only one of us is telling the truth.

Who bWt JowwMe ?

A A‘le\ bwilT - ) K- \(.‘

e know (AAKAAY) V(- AI\KA‘\Y)

v(-ArKAY) O

and (CARKA-A)N (ANKNAA)

N (ANK A A)

= (QANK) V(A /\k) 3
@)

A |3 h

E/TF@@

N




