_Semartics ot _Predicate. Logic. Oct 17

The. question > Given o viell=tormed __predigate. legle formuda,
e 1t T or F I Some Cordext?

—_In_pmpositienal_logic., o truth_valotim 75 etmugh T ASSigh
o mearhy Hr o frmuda
. mpmd/‘cam_@zb we__need _a_lor _more.

Hoperties _of _formulas
@ A frmula o 75 valel 2 IEE o fir eveny terpreratin T
Qnd_enuironment- E
» T Fe ol means "1 and E ake x True o~ soisty o2 7
» 1 and E dogether moke up the contest.
"Vl s _analegaus. v “taioiegy ” M _pmp logic..

A formuln o s satisPable 2IE o For Some.
f!}ULe/‘D/*e?Zth“D?’\ T ond envirernovent E

&) A frmula 75 tusadisPoble. T HEe o for even
’/)ﬁerbl‘ﬁah\oﬂ T and _environment . E
"insatistiable” s _andlogeus > " commdieton

Mest_precheate. formulas _are. safisfioble bt notpalil
__ teousse_the_have_a_great_dedl ofreadom_+o- cherse T ond E.




Eudluating . o _pedicate_loglc._Tormula Gt 19.
Lets defhe o Set of _symbols 1.

Lonstant symbols = . b. ¢
Vmwe_sgmba/s x, Y4, 7,
Fuhetin._sgmbols : 9, h%?
Predcate €gmb0£s peL, g2

__These._Symbols_ap_no-_have_drrsiz 222862/77)7(?8 Theq only ger
Mneanings through _diterpietetions _and eniroRments

| +that +Hore ate 4w ks o express TS &

#ermsmmd B madas .
___lets duide them o 3 caieqortes

__Cotegory 4 = terms and formubs _withowd_Dartables.
= Examples: Ferms : FCh (P, $e)) , FCh(b, £@)
(7 formulas . QFE@),a) , P( héf(_), £e))

__We _mly_need _an_nterpciation. o

Cateqry 2 - terms and {ormubs Wkh free variables only -
( A_Exomples: teems_.__h(fa, 2> fCh(Y,c)
\

E‘?XPMS‘S’@??S 77?&1/7792?

Brmudas . PChi&w, 2D 8(Y. hiab)).

We_need_an_prterpretnin_and _an equionment_do_gie
(H:ﬁh e expressin_meaning.

_ “Categery 3 > formulss with ree_asd bound vorables
Examples - (X (FY R 4, Wiz cM)




~bBudiativg o hedrare logic Formas.

—

\Anﬁ)uchiejaﬁ\an_l;@sisis_aﬁ_mg/h Mﬁmem/hgs |
Mo all of the comstant, function and. predivate Symbols

Example - Interpretation. I, -
Domain D=L 1, 2, 33
Onstarts : a¥={(, Ki=2 H=3
Fuctions - £ fo=2, F2>=3 £=)=1,
hY o b, )= minx, 4) . W, 4eD.
Q= 341,25, £3,8%, £3,1>%
X = =
This notaton means. Q@,63=T , Q(C.cY'=T, R(C,"=T
and_Q is false for any other 2=tuples in D~

An Tterpretziton._glues a_meanihg <o wery Symbol even 2t
o Terms or Aprmuas do_not use the symbol.

_Ler’s Mhterpret He expresitms th Caregery |
£t ) =2

L(hib, £ =3

@), a)'=F

e AN =T o




Bvaluetivg a Pediate logc Formuda

_ Questins:
(D“We wr that QU 0 =F, sp T, Q. a)

~ Js thee an Nterpietation 1o such that Io E Q0,2 7
lets start- with To=1y and jnoke a 5majl_ﬁhaage s

— Note tha- . _ ]
- o= and a* ) )
T make_&_ince Mﬂﬂg zzeed 15 make Sufe Fhat- o
S EQR . S lor 2 =1<1,1>5 . -

Q) , 05> = T , and so I» = Qf), @)

@ e s> Hhat Ph(f@, A =T
_Is thue an erpretztion Ia such that Ia B2 P(h#@),He)) ?

Lets Start with Iz =1
Note thed-
h(#@), #c)> = hib, &) =

TOMMKQHMM@_‘ZDM ~that
| € P LeiS define P2 =@ (the empty set, this

DMd?‘Ccu‘e Px a/wcws take. )
S0 Ph(fla), e B =F .and Tz # PCh(fR), B .




_Bwluating o pedicate logic  formula . Qe {9

A note abeut functons th an Irterpretation.

A tunctam_syminl T ® st k‘ﬂa‘e@/‘eﬁ@( a5 2 et £

shat % otal on D.
LR px —xD>D

K Copies

@ Any K—tuple in DX con_be_an_put o £%

& The aopat- of £ st be_in D

_ Examples_of non=total functions

(D Px, 4> ——Ae Y Dyman D=IN__nawmal numbers.
P, 2)=1-2=-1&\.

& 200 =A% Dwmain D=7 Ireqers

M —1eD c;maamwm& % .
) f2)= A2 &D

_ Examples st dtal  funcions

D=1, Fr2=1, fr)=]

@ D= IN_natwed numbers

SO = k+)  YXEIN.




Lval luating a_ FPredreate  Logic Formula Dt 2%

o evdluate terms and fozmu/as with _zza/mb/es, we peed
__on_iderpiciation_and _an_enironmernt:. _

_An envinnment maps_every varinble_symbol o an_element o
e dmain .
= An envionmenr 75 mla used 1 Mervret- oo Lariables

— Bawd varables get their _meargs Hrough the

 Cartespoding  Quanttiers. | R

_ Example - Environment E; > N
E(x=3 , E =3, E,(B)=]

 Cmsider exprssins. 7 categony 2 »

/1. )

(& 3 K= ( I/CU

hF@. 2 "T=1 Pt 2)
o 2eh(Y, ) B — &y, hia, )y E =T L
— Questions : | -

O Give an 14 and Eq such that Iu 1?554 Phifle),z))
= let’s start with Za=1_and Ba =E,

= The esstest way 1o make P fake 7s ket =& (This means

o P4 s always fake . Thus, Tr Fey Plhet), 2) o PH=¢

6 Give an Ts and Es such that Ts g, QY hiab).
Uking the same idea. as above, let Is =T, @*=¢ and Ec=E;
 We have TsHr. QA(Y,hia,b)) o




