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IDS = 3,644,035 nodes
A*(h,)) =227 nodes
A*(hy) =73 nodes

IDS = 54,000,000,000
A*(h,) = 39,135 nodes
A” gh = 1,641 nodes
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(Effective Branching Factor) (b*) j s Cleiil , oSG

Search Cost Effective Branching Factor

d IDS A*(h)) A*(hy) IDS A*(hy) A*(hy)

2 10 6 6 2.45 1.79 1.79

4 112 13 12 2.87 1.48 1.45

6 680 20 18 2.73 1.34 1.30

8 6384 39 25 2.80 1.33 1.24
10 47127 93 39 2.79 1.38 1.22
12 364404 227 73 2.78 1.42 1.24
14 3473941 539 113 2.83 1.44 1.23
16 - 1301 211 - 1.45 1.25
18 — 3056 363 - 1.46 1.26
20 - 7276 676 - 1.47 1.27
22 — 18094 1219 - 1.48 1.28
24 — 39135 1641 — 1.48 1.26

Figure 4.8 Comparison of the search costs and effective branching factors for the
ITERATIVE-DEEPENING-SEARCH and A* algorithms with A, h;. Data are averaged over 100

instances of the 8-puzzle, for various solution lengths.
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function IDA*( problem) returns a solution sequence
inputs: problem. a problem

local variables: flimit, the current ~COST limit
roof, a node

root ¢ M AKE-NODE( INITIAL-STATE[probiem ])

Flimit € £~COST( roor)

loop do
solution, f-limit € DFS-CONTOUR(root . f-limit)
if solution is non-null then return solution
if /~limit =0 then return failure

end




IDA* dgumo alidls U  SLEST gooiams

function DFS-CONTOUR(1ode, f-limif) returns a solution sequence and a new f- COST limt
inputs: node, a node
f-limit. the current f- COST Lt
static: next-f, the f- CoST limut for the next contour, initially ~

if /- CosT[node] > f-limit then return null, /- CoST[node]
if GOAL-TEST[problem)(STATE[node]) then return node, f-limit
for each node s in SUCCESSORS(170de) do
solution, new-f < DFS-CONTOUR(s, f-limit)
if solution 15 non-null then return solution, f-limif
next-f < MIN(next-f, new-f); end
return null, next-f

IDA* 3gume dlidls b _SLiST gomciums
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IDA* 3guame alidls by  SLST g aomime
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1st iteration:

f-limit = 366 null, 393
DFS-CONTOUR( Arad, 365

DFS-CONTOUR( Sibiu, 36§ DFS-CONTOUR( Timisoara, 365 DFS-CONTOUR( Zerind, 36§
null, 393 null, 447 null, 449

IDA* 3gummo alidls by  SLST g aoxime
I

2nd iteration:

f-limit = 393 null, 413
next_f — *_-13 DFS-CONTOUR( Arad, 39}
DF5-CONTOUR( Sibiu, 39} DFS-CONTOUR({ Timisoara, 39% DF5-CONTOUR( Zerind, 393
null, 413 null, 447 null, 449

DES-CONTOUR( Arad, 39} DFS-CONTOUR( Fagaras, 393 DFS-CONTOUR( Oradea, 39} DFS-CONTOUR( Rimnicu, 393
null, 646 null, 417 null, 526 null, 413




IDA* 3guame alidls by  SLST g aomime
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3nd iteration:
f-limit = 413 null, 415
DFS-CONTOUR( Arad, 413

next-f = «15 %\

DFS-CONTOUR( Sibiu, 413 DFS-CONTOUR( Timisoara, 41§ DFS-CONTOUR( Zerind, 413)
null, 415 null, 447 null, 449

DF5-CONTOUR( Arad, 413 DFS-CONTOUR({ Fagaras, 41} DFS-CONTOUR( Oradea, 41} DFS5-CONTOUR( Rimnicu, 413
null, 646 null, 417 null, 526 I, 415

next-f = §26

DFS-CONTOUR( Craiova 41} DFS-CONTOUR( Pitesti, 413 DFS-CONTOUR( Sibiu, 413
null, 526 null, 415 null, 553
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(Hill climbing) 3,4 45 exions

(QﬁthJ)@)x&Q{P}‘Jﬁp&Bé‘&%)bﬁd]dﬁb O
ol 40515 Loy ¢ Lab o Syl ;3 4l 1 kily & (ydawsy

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
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if state is a MIAX node then

return the highest EXPECTIMINIMAX- VALUE of SUCCESSORS(state)
if stale is a MIN node then

return the lowest EXPECTIMINIMAX-VALUE of SUCCESSORS( state)
if stale is a chance node then

return average of EXPECTIMINIMAX-VALUE of SUCCESSORS( stale)
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function KB-AGENT( percept) returns an action
static: KB, a knowledge base
t, a counter, initially 0, indicating time

TELL( KB, MAKE-PERCEPT-SENTENCE( percept.t ))
action < ASK( KB, MAKE-ACTION-QUERY( 1))
TELL( KB. MAKE-ACTION-SENTENCE( action. 1))
t&t+1

return action
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