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(a) The initial state
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(a) The initial state

366
(b) After expanding Arad < Arad
> Sibin (Timisoara) C Zerind
253 329 374
(c) After expanding Sibiu < Amd

329 374

366

(d) After expanding Fagaras < Arad O

329 374
6 < Fagaras E % Arad 366 Mehadia

"
c:‘_

176 380 193

c:_a

366 380 193 Bucharest 0 Neamt
Craiova 160 Oradea
C_Sibiu_>PBucharess Drobeta 242 Pitesti
253 0 Eforie 161 Rimnicu Vilcea
Fagaras 176 Sibiu
Giurgiu 77 Timisoara
. - - Hirsova 151 Urziceni
‘ULA?J} S T o)ﬁ“c S adp) Lasi 226 Vaslui
Lugoj 244 Zerind

241
234
380
100
193
253
329

80
199
374




\R§ Artificial Intelligence - Chapter 3 - M.Soltani



0295 99 5l S5 &S el e Jol o IS (5 end wisll
Db oo HleSs an e b gz g dila > s

Aolem bl Gue & yoww, ©lply o5 () b olo! p exins |l B

1,5
f(n) = g(n) + h(n)

Sas 4N oS 5l aw; ana A1) 5N o )5 & o, auie G(N) ©
9,5 Ol g Sogar |, (1) Gy Olg o Vb kel 4 axgi L
(1) =1 0)5 &b 5l Jo oly (55 15l sl 0d 03 cmaii &y 32

Y¥ Artificial Intelligence - Chapter 3 - M.Soltani



A" & 9>

FB S je0 6 SO AMN) oS conl JolS 5 agy Sloj gxins pl B
2l 85l g Joud
ohem [y G 4 oy dn e 5 e a1 b 4 el Je8 BB St a0 20 O
OS5 a)ﬂﬁ 28lg o3lasl ;]
(1) b anza win) 5l s 1o Jobo 13 a5 sl (16250) 5 5le S j000 b6 ©
WSS o als 5 e

Slaxi 6l g 0,550 2 5l Jod BB Sty 50 6 L AT o> @
S obu\ Lg)l.of o;

Yo Artificial Intelligence - Chapter 3 - M.Soltani



(a) The initial state

(b) After expanding Arad
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(d) After expanding Rimnicu Vilcea Arad D
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(e) After expanding Fagaras Arad D
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(f) After expanding Pitesti
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function RECURSIVE-BEST-FIRST-SEARCH( problem) return a solution or failure
return REBS(problem MAKE-NODE(INITTIAL-STATE| problem]).«)

function RFBS( problem, node, t [imif) return a solution or failure and a new 7-cosf limit
if GOAL-TEST|[problem|(STATE[node]) then return node
successors < EXPAND(node. problem)

if successors 1s empty then return failure, «
for each sin successors do
1|s] « max(g(s)+ h(s), f|nodel)
repeat
best < the lowest £value node 1n successors
if /] best] > £ limit then return failure, /| besi]
alternative < the second lowest £value among successors
result, t| best] « RBFS(problem, best, min(f [imit, alternative))

if resulr# failure then return result

RBFS sy i 55
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(a) After expanding Arad, Sibiu,
and Rimnicu Vilcea
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(b) After unwinding back to Sibiu
and expanding Fagaras
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(¢) After switching back to Rimnicu Vilcea
and expanding Pitesti
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objective function

__— global maximum
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\ o local maximum
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function HILL-CLIMBING( problem) returns a state that is a local maximum
inputs: problem, a problem
local variables: current, a node
neighbor, a node

current < MAKE-NODE(INITIAL-STATE[problem])

loop do
neighbor + a highest-valued successor of current
if VALUE[neighbor] < VALUE[current] then return STATE[current]
current + neighbor

59,95 45 S97 iz 9N
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function SIMULATED-ANNEALING( problem, schedule) returns a solution state
inputs: problem, a problem
schedule, a mapping from time to “temperature”
local variables: current, a node
nezt, a node
T, a “temperature” controlling prob. of downward steps

current +— MAKE-NODE(INITIAL-STATE|[problem])
for i+~ 1to oo do
T+ schedulel{]
if 7= 0 then return current
next<— a randomly selected successor of current
AE + VALUE[next] - VALUE[current]
if AE > 0 then current < next

else current <+ next only with probability e #/7
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