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function KB- AGENT( percept) returns an action
static: KB, a knowledge hase
t, a counter, initially 0, indicating time

TELL( KB, MAKE- PERCEPT-SENTENCE( percept, t))
action < ASK( KB, MAKE-ACTION-(QUERY(t))
TELL( KB, MAKE- ACTION-SENTENCE( action, t))

te—t+1
return action
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— f5]: “the Giants won” D “the Reds won” & A CLY

AHKBIX “Either the Giants won or the Reds won"Z{#
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— il x+y = 41F4 = x+yZ{FEL TS
— EEFIERICEDIV:=X (e, BX)DEFZETHS
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KB | a iff M(KB) = M(a) M(O)
— {5l: KB = Giants won and Reds
won o = Giants won
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— SHX b, —S [EXTHS (negation)

— S, ES,M XG5, S, A S,IEX THS (conjunction)
— S, ES,MXTE 6, S, v S,IEXTH S (disjunction)

— S, ES,MXTE6, S, = S,IEXTH S (implication)
— S, &S, XB, S, © S,IEXTH S (biconditional)
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E.g. Py P, P34
false true false
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S, ASIFETHLHAEENDZEDEZIZRYS,IFEMNDS,IEFE
S,V S,IFETHIEENDZEDLEIZRYS,IFEHDHUIES,IFE
S, =S, FETHAEENDZDEZITRYS, [FEHBES,EE
Bl5 S, = S, [FATHIEENDZDEXIZIRYS, ILEH DS, L4
S, & SIFETHEEENDFDEEITRYS,=S,[FEMNDS, =S, [FE

BEMOHIRMNT O IEEDOXZETMT 5, HI:

—PioA (Pyy v Py y) = true A (true v false) = true A true = true
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P Q -P |PAQ|PVQ|P = Q|P & (@
false| false| true | false | false | true true
false| true | true | false | true | true false
true | false| false| false | true | false false
true | true | false| true | true lrue true
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Bi1 | Bey | Fia1 | Pia | Bh1 | Pha | P31 | KB (03]
false| false | false | false | false | false | false | false | true
false | false | false | false | false | false| true | false | true
false | true | false | false | false | false | false | false | true
false | true | false | false | false | false| true | true | true
false | true | false | false | false | true | false | true | true
false| true | false| false | false | true | true | true | true
false | true | false | false | true | false| false | false | true
true | true | true | true | true | true | true | false | false
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function TT-ENTAILS?(KB, a) returns true or false

symbols < a list of the proposition symbols in KB and «
return TT-CHECK-ALL(KB, a, symbols, [])

function T'T-CHECK-ALL( KB, e, symbols, model) returns true or false
if EMPTY?(symbols) then
if PL-TRUE?( KB, model) then return PL-TRUE?(a, model)
else return true
else do
P « F1RST(symbols); rest < REST(symbols)
return T'T-CHECK-ALL( KB, a, rest, EXTEND( P, true, model) and
TT-CHECK-ALL(KB, a, rest, EXTEND( P, false, model)

« nEDIURILICHLTHRRE DT MEIE O2") T, ZERIDEHEIL
O(n)TH 5%
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(N B) = (BN« commutativity of A
(aV @) = (BVa) commutativity of V
(aAB)ANvy) = (aN(BA7y)) associativity of A
(Vv B)Vy) = (Vv (BVy)) associativity of V
—(—a) = a double-negation elimination
(@ = ) = (-8 = —a) contraposition
(¢ = ) = (-« V [3) implication elimination
(@ & B) = ((a = B)N(B = «)) biconditional elimination
(A f) = (maV —fF) de Morgan
-(aV B) = (—raA—f3) de Morgan
(@A (BVY) = ((aAB)V(aAy)) distributivity of A over V
(aV(BAY) = ((aVB)A(aVy)) distributivity of V over A
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KB Fa QEEMDZENEZICRY (KB= a) FEZHTHD
HHAETILTXMNETHL LD, TDXILiHEETHDS
f5l: Av B, C
WAVESETILTEXMNETEWNVEL, ZOXEAEmETHD
51 : Ar—A
R EIRENLTHRICOEIToNS:
KB F aD&EENDFDEEIZRY (KBa-a) IEFBEETH S

KB | o ({#&: KBTETHAHARTalTIE)
iff KB= aldZLY (EEARYI->TWBESIEIWLWHNEBRIEETHE)
iff (KB A—Q)IEZFER FENRYIL->TLDEEIEZLHNESIEETE
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EAZERAVACETRR
- BERICIE, BERADXDERELELT S

- ETILDERE
- EERROHEZ LIT (BITnDiE%)
s ARSN-BRYERTILTIX L
5] : Davis--Putnam-Logemann-Loveland (DPLL)

s ETIVEMTOERMAE (BRELHNTETEHEN)

{51 : min-conflicts-like hill-climbing algorithms
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B,;, & (P1,2 4 P2,1)B

1. SFHE, (a = B)A

(B> a)Ta & LZEEH

Bi1 = (Pi2vPy)A((PiavPyy) = Byy)

2. >%THEK, ~av S Ta = BZzEH
(_'B1,1 vPi,v I32,1) A (—'(P1,2 Vv I32,1) Vv B1,1)

SR TET - 2P Alc:

3. FEIHDERIEZE

(_'B1,1 Vv I31,2 Vv I32,1) A ((_'P1,2/\ _'P2,1) Vv B1,1)

4. (A over V)ICHECH] ZI L. JEIE1E:
(—B11VPiaVvPy) A (=P v By ) A (=P v By y)
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o FIEICKDEERA, BI6. KBA—a D REETHAHACEETRT

function PL-RESOLUTION(KB, a) returns frue or false

clauses < the set of clauses in the CNF representation of KB A —«
new+{ }
loop do
for each C;, C; in clauses do
resolvents «+ PL-RESOLVE(C;, C5)
if resolvents contains the empty clause then return true
new «— new U resolvents
if new C clauses then return false
clauses +— clauses U new
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« R—2H23 (restricted)
KB = h—UEiDES
— R—2ffi =
« MEDTURIL; HBWNIE
« (LURILDEE) = symbol
- Eg,CAB=AA(CAD=B)
- BER (for Horn Form): Ii—> DRIEAR—X I L TES
ayyeen, O, AN ...AN O, =P
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P = Q@
LAM = P |
BAL = M §>\ A,B,—lAv—.Bvli
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function PL-FC-EnTAILS?( KB, ¢) returns true or false
local variables: count, a table, indexed by clause, initially the number of premises
inferred, a table, indexed by symbol, each entry initially false
agenda, a list of symbols, initially the symbols known to be true

while agenda is not empty do
p+ Pop(agenda)
unless inferred[p| do
inferred|p| < true
for each Horn clause ¢ in whose premise p appears do
decrement count|c|
if count[c] = 0 then do
if HEAD|[c| = ¢ then return true
Pusn(HEAD|c], agenda)
return false
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STEGERRYIERT7 LIV L
« DPLL 7J/L3') XL (Davis, Putham, Logemann,
Loveland)

¢ TREGRAERTILIVI L

— WalkSAT algorithm
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ABShi-tnERE DO XA EE THNIL REHTH S

BEEXROHZLEITTOHR:
1. BEADIRT
EEQO)TFSLNETHNIEHILE
EEOSABTHNIE IS A

2. fFURILTORRMWAE
M URIL TRTOHICRALF S TENS
l: 3IDDEI(A v —B), (-Bv —C), (Cv A)T, ALBIZHHTHY, ClEHEHTEHL
MR URILD)TIIVEEET S

3. BE—EICHORRMAE
BE—&: Slz—DDYT3II)L
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function DPLL-SATISFIABLE?(s) returns true or false
inputs: s, a sentence in propositional logic

clauses + the set of clauses in the CNF representation of s
symbols + a list of the proposition symbols in s
return DPLL(clauses, symbols, ||)

function DPLL(clauses, symbols, model) returns true or false

if every clause in clauses is true in model then return frue
if some clause in clauses is false in model then return false
P, value + FIND-PURE-SyMBOL( symbols, clauses, model)
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¢ TRELGRFBEERETILIVX L
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function WALKSAT(clauses, p, maz-flips) returns a satisfying model or failure
inputs: clauses, a set of clauses in propositional logic
p, the probability of choosing to do a “random walk™ move
maz-flips, number of flips allowed before giving up

model + a random assignment of true/false to the symbols in clauses

if model satisfies clauses then return model
clause +— a randomly selected clause from clauses that is false in model
with probability p flip the value in model of a randomly selected symbol
from clause
else flip whichever symbol in clause maximizes the number of satisfied clauses
return failure
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