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function KB-AGENT( percep?) returns an action
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KB = Wumpus-world rules + observations

a, = “[1, 2] is safe”, KB ka,, proved by model checking
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KB = Wumpus-world rules + observations
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function TT-ENTAILS?(KB, ) returns true or false
symbols € a list of the proposition symbols in KB and o

return TT-CHECK-ALL(KB, a, symbols, [])

function TT-CHECK-ALL(KB, a, 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 & FIRST( symbols); rest € REST( symbols)
return TT-CHECK-ALL(KB, o, rest, EXTEND(P, true, model)) and
TT-CHECK-ALL(KB, a, rest, EXTEND(P, false, model))
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(aNpB) = (BN o) commutativity of A
(aV @) = (BVa) commutativity of V
((anB)Ay) = (AN (B A7) associativity of A
(aVvpB)Vy) = (aV(BVy)) associativity of V
—(—e) = @ double-negation elimination
(@ = B) = (=B = —a) contraposition
(¢ = B) = (- V B) implication elimination
(@ & B) = ((a = B)A(B = «)) biconditional elimination
“(aAB) = (naV—fF) de Morgan
“(aV @) = (~aA—fF) de Morgan
(@n(BVy) = ((anB)V(aAy)) distributivity of A over V
(aV(BAy) = ((aVB)N(aVy)) distributivity of V over A |30
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function PL-FC-ENTAILS?( KB, q) 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+ Popr(agenda)
unless inferredfp] 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[¢] = ¢ then return true
PusH(HEAD[¢], agenda)
return false
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Resolution CNF ay Jasa3
. ) Bi1 < (P, Vv Pyy)
G5 gl 056 Lo ¢
1. Eliminate <, replacing a < B with (a = B)A(B = a).
Py VBV RV v ) = Br1= (Prav Pa) A ((Przv Poy) = By )
=y = (Mg VNV MgV Mg Ve V) 2. Eliminate =, replacing a = B with —av B.
(b VgVl v ) = (g v Y g VY ) (=B11 VP12V Py ) A (=(Pr2 v Po) v Byy)
3. Move — inwards using de Morgan's rules and double-
negation:
(=B11V P2V Py ) A((=P12A =Py ) v By y)
4. Apply distributivity law (A over v) and flatten:
(=B1,1 v P12V Pyy) A (=P 2V By g) A (=Pg 4 v By y)
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function PL-RESOLUTION(KB, o) returns true or false
clauses < the set of clauses in the CNF representation of KB A~q

new < {}
loop do
for each C;, C;in clauses do
resolvents € PL-RESOLVE( C;, C)

if resolvents contains the empty clause then return frue
new €< new\J resolvents
if new C clauses then return false

clauses € clauses\J new
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DPLL @is)o3)

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, syrmbols, inodel) returns true or false

if every clause in clauses is true in model then return true
if some clause in clauses is false in model then return false
P, value+ FIND-PURE-SYMBOL( symbols, clauses, model)
if P is non-null then return DPLL(clauses, symbols-P, [P = value|model])
P value <+ FIND-UNIT-CLAUSE(clauses, model)
if P is non-null then return DPLL(dauses, symbols—P, [P = value|model))
P« FIRST(symbols); rest «+ REST(symbols)
return DPLL(clauses, rest, [P = true|model]) or
DPLL( clauses, rest, [P = false|model])
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Wal kSAT @3s)g3)) A (s33:00)1 J3lws
fur}ction WaLkSAT(clauses, p, maz-flips) returns a satisfying model or failure s ol /S Jk_‘ 33 b L}g'}‘ o5 3_CNF CJ% °
inputs: clauses, a set of clauses in propositional logic e
p, the Probablllty of cho.osmgto doa rand.or'n walk” move (—|D v —B v C) A (B v _|A v —|C) A (_|C v —B v E) A
maz-flips, number of flips allowed before giving up
model« a random assignment of true/false to the symbols in clauses (E v =D v B) A (B vEv _|C)
for i = 1to maz-flips do . . o o .
if model satisfies clauses then return model U’w\’- 9?2 by )}b « Jde V7 2 uw‘ ¥y J;‘fe S 2 JJ~ - S
climsﬂ—a ranc..fo.mly selleched clause.from clauses that is false in model (d_,u UEL.,' LS‘ji) ,J._;L, s L&AK
with probability p flip the value in model of a randomly selected symbol
from clause UBJ;‘J.Q Mdss=m
else flip whichever symbol in clause maximizes the number of satisfied clauses
return failure la J}""‘.‘.‘“’ i =11
(S o o) XL /1= 4.3 6555 Cdenn Jilan sy 0 i a,
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function PL-WUMPUS-AGENT( percept) returns an action
inputs: percept, a list, [stench, breeze, glitter]
static: KB, initially containing the “physics” of the wumpus world
z, y, orientation, the agent’s position (init. [1,1]) and orient. (init. right)
visited, an array indicating which squares have been visited, initially false
action, the agent's most recent action, initially null
plan, an action sequence, initially empty

update z,y,orientation, visited based on action

if stench then TELL(KB, S, ,) else TELL(KB, - S, )

if breeze then TELL(KB, B, ;) else TELL(KB, B, ,)

if glitter then action + grab

else if plan is nonempty then action — Pop(plan)

else if for some fringe square [7,j], AsK(KB,(—~ Pij A — W;;))is true or

for some fringe square [4,5], ASK(KB, (P;; v W;;)) is false then do

plan + A*-GRAPH-SEARCH(ROUTE-PB([z,y]. orientation, i), visited))
action + POP(plan)

else action + a randomly chosen move

return action
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