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Logic Summary
= A big wnakness of propasiional logic B B closed-worid
S5 LI TR
a Howay bk abmul objecks that cannok b namid.
& Also noeay 1o specly clisses or nedalions

& In prackoe, his Eads o an axponen bl numibss of
samlnnoes im thi agants KE.

Logic-based agents

a Tha big picturn: our aganl nesds o make deckions
ebaul whal b 0 in & Comipha and nonimanl.

a I ordar i 5o this, & noods 3 modial of thi warkd.
a Logic i a lenguage for mpresendng this modal.

a O agent wil mairzin and updaln a nowisdoe s
(KB which siorus this modal

s Duragent wil use nference b darlse nise cls hat ans
acded io s KE.

s These new facts will help our agem meke decksiors.

Logic Summary

& Firsiordar lgc addresses thass issues by providing
viarables and quanificaton cear Teso variables.

a FOL works with obiecis and nelalons babwaan tham,
Wit form SAOMIL SErienchs.

o ALOMic senbancis oo ba joined with kogical
connechves. abjecis.

& Example: Sibliags| Hort, Lim), Volibes(z, Marge) -+
likr ., oo |

Logic Summary
a Reoll hal proposilional ogic corcaims:
i Tarks aboid the wond That o rua or Talsa.
B Tresa fcls can b used b0 consnuacl sanbenoes
using logical connectivas (A, w, -, =, £3]
& Examplkec Fy ¥ M

@ W oo oorrearh hase samlances o CRNF ond uss
resclulhon a5 o imeranos methanism.

o Resdlulicn is sound and ool

Quantifiers and variables

w iz e symbo for elisleniial guantifcation

a I maans thal the samiancs & e for al eesl o
i bemaaik in e domain.

5 i female]x] s ploptarophonc| o)
a What woilld hapesdt 1T 1 Sakd
i fimalefx] -~ ployeSaropkoss )7



Quantifiers

 Ingeraral, - mekis Serse with ¥ B usually oo
sincrd).

a A Takes sangs wilth (- 5 ganeraly boo waak)

& Soema miampkes:
o DOz of this Simpeons @onks ab a nuckess nlanl.
a Al of the Simosons ane camoon characians.
o Treana is & Simpson with bhas hair and & green dress.
a Thane is & Simpsan who doesn' T hawvae haie

More examples

& A hisshard s 3 ma s &P
@ ¥y fushandiz, y) ¢ gpemedz, ) & maldz)
& Two sibings have a parenl in common
a W,y aleagi= gl 44
{= — ph o Parostiz, p) A Faroal(y, p)
a Evurgons who goes o Moa's [kes cthar Homaror
Esrrisy (Bl reol Esofi]

2 Vi geacal ol mese, 1) %
[ lakes|x, Homer] 44 <lakes|z, Farney]]

Nesting quantifiers

g e, waa'll il B SRS morR Dompken
ouantficatone o eaamnks, “ewvady parson hes a
et

a Wr fysselheriz, x)

& Mofips e scopa - for each =, a diferant gis
i poleniia ly] chosan.

& o if e s2id By Ve meebherlx, w17
4 this is nola problem when nesting cuantfars of e
Salmes bype.
i Wr Wy broather D fix ) 5 mblingld ]z, ] and
Wp Vi brod b2 x, ) > mlingl N, p] ana aguialanl.
s Win oftamwriie thal as
¥, p lrothorOf[x, ) = sblinglif{x 7]

More examples

& Everynne knows somedns who is angry al Homer.
a W= iy bamos|z, g A angry Al p, Beser

& Ewveryona who works ol thi power plant S scarnd ol e

Bims
a Ve workeAn Power Pl 1) -+ srored() f| x, e}

Negation
& Wa oan negale quanificrs
o Wz pollew{x] S35 thal il B nol irue thal seensn s
iz hoet.
w gl ) has e some meaning - e is
sormeeinad 'wh &5 reol el

o ~vErdmegblerf M Fart x) Says that there doas not
st anyone whi & Barts dalnhe

i Wr -wlonghben(F| e, x) siys thal for all ndivduals
thizy ana not Bart's daughied.

s N facl, wea can uss DeMongan's rukes with quantifars
Jusl Fm with aoand v

Andience Participation

b Evargors ket Lisa
b Somaons who ks alb the posser pdan dossn T ke

Hame. |Ealh werys]

& Barl, Lisa, ard Magaes ane Mange's anly ohildran.
& Poophs who go lo Mos's ans depressad,
& Thane & someona in Springlsid wha is Elker than

E P D 5.

& Whan a parson is fSred from the power plant, thisy go o

kioss's

b Evargors krvs Bty escepl Sidashosy Bab
b Coly Bart skabehoands o sobaoad
& Someons with large teed robbad the ODuickie-mart.



Representing useful knowledge in FOL

@ W oan use FOL o represan] classisuba ass
informrabion, causalby, axshenos, and dispinl s

w Examphe Leb's Supposd waa ane inleneshcd in Biksng an
ageni thal cam halp recommand mosic.

a Waaan b be abla io mason aboul mscal arisis,
SON(E, RIS, and guiines.

g Hwaoild b beadfous b anler evary bR of imormailicn
ai b0l @vary arlsl; inshead), w1l enbar Somie rubes and lal
O St Sarae anbailad kol nodgi.

Inference in Propositional logic

s W laked abok o basic mechanisms or parforming
infaranca in proposilional ogec:

& Forsard chaiming: Beginwih G facks in pour KE.
Apply infaranoe rules Wl Fd Mons CONCILE NS Dan
ba drram.

s Eackwsrd chaining: Begin with a facl {or ils negation]
thal you wish 1o prowe. Find facks thal will jusiity this
fack. Work haokowards wntll you find Sacks in your KB
thal suppor (conbradict] e fack pou wish o prova.

Music example

& 'Wrpoere|x, Puni} -+ powre|=x, Rodk) - subdass: all Punk
$0ngs are Rock songs.

& mwelyr Joknlonnen, Feables) s
sk Fonad M ol Cariney, Mrstics) &
mareber , Peailex) &V memberiz, Hostlca] —+
= || Jokn, Panl, {Srorge, Rosge] - cxclusive membershin:
Jafim, Paul, George, and Ringo ans tha Baalies.

8 prforeandiy| Moo, W ke Allos | This WHileAdbum is
a Boaflas 2l bum

8 Wy, smoshor|z plApe formadty(y, 5}« plagedlingx, )
it someone is & mambar of a group, and thal group
parformeead @n albim, hen Sal parson playad on That
al b

Inference in FOL

a Can e do e same sorks of inference with Firsi-ondar
lngic Bk wia o0 with proposional kogic?

a Yk wilh some adra dalails
& Maad 1o keap irack of vanable bindings (Subsiiution)

Music example
a gowre| HahdagsinTheFan, Pank) - “Haldays in the Sun
i a Punk song.
& Yz poere|x, Rock) —+ labes| b, =] Bob ks all rock
SONgs.
o W shodkd be ablia 1o infar thal Bol will Bk "Hokdores
in e Sun”

u Y, x,y, = lkeair, ylAmombor| z, y) fper oo By 2, o)
lekralx; ) - IF RO Fkes abums by & band Y, and I
& & meimbar of band Y, e thal per=on il ke albiams
by parson £,

Inference in FOL

& Az with propos Bonal lngic, we'l need ko conva our
i hechge Bs1sa inlo & canonical o

w In Bl SimpkesE apnroach, we can ot our FOL
sanlRnoes o propisilonal semeces. W do this by
remawving guantficalon.

i R heates in predicales for nesdabiity, Bk remosss all
warabdis.



